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The     A.bsorption     of     Nitrogen 
by  A.luxninufn. 


The  properties  of  aluminum  are  in  many 
ways  diametrically  different  from  other 
metals.  It  has  many  peculiar  properties,  some 
of  which  are  not  yet  understood.  Among 
these  properties  is  one  not  generally  known, 
and  that  is  the  absorption  of  nitrogen.  There 
is  no  doubt  that  this  absorption  of  nitrogen 
greatly  influences  the  properties  of  cast  alum- 
inum, and  from  the  knowledge  that  we  now 
possess,  it  is  also  probable  that  it  has  a  bad 
effect  on  the  metal.  To  what  degree  it  in- 
fluences it,  is  now  unknown,  but  it  is  believed 
it  is  responsible  for  blowholes  and  a  reduction 
in  tensile  strength. 

The  absorption  of  nitrogen  gas  from  the 
atmosphere  may  be  readily  appreciated  if  a 
mass  of  aluminum  skimmings  be  wet  down 
with  water.  Within  a  short  time,  the  mass 
will  smell  strongly  of  ammonia,  showing  that 
the  water  has  been  decomposed  by  the  alumi- 
num and  formed  ammonia  from  the  nitrogen 
in  it.  The  ammonia  will  become  quite  strong 
under  certain  conditions  and  indicates  that  the 
absorption  of  the  nitrogen  must  be  consider- 
able. 

In  melting  aluminum  it  is  not  customary  to 
use  any  covering  such  as  charcoal.  This 
practice  exposes  the  molten  aluminum  to  the 
action  of  the  air  so  that  it  has  ample  oppor- 
tunity to  absorb  the  nitrogen  :  and  it  has  been 
found  that  the  absorption  of  nitrogen  is  much 
greater  if  the  aluminum  is  allowed  to  become 
quite  hot.  In  running  down  aluminum  skim- 
mings, the  aluminimi  becomes  much  hotter 
than  in  tlie  melting  of  the  metal   for  pouring 
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into  castings,  and  it  will  always  be  fonnd  that 
the  mass  resulting  from  the  molting  of  tiie 
skimmings  (oxide  of  aluminum  mixed  with 
small  aluminum  shot)  will  give  off  more  am- 
monia when  wet  than  other  kinds  of  skim- 
mings. The  fact  remains,  however,  that  alum- 
inum absorbs  nitrogen  when  melted,  and  that 
the  hotter  it  becomes  the  greater  the  absorp- 
tion. 

In  melting  aluminum,  it  has  been  known 
that  overheating  will  injure  it,  but  it  generally 
has  been  supposed  that  the  oxidation  is  the 
cause.  The  nitrogen  absorption,  however,  is 
one  of  the  causes  for  the  injury  as  well  as 
the  oxidation,  and  it  may  be  that  it  is  the 
principal  one  although  investigations  on  the 
subject  have  not  been  made. 


>Varming  Plating   Solutions  in 
tHe  Winter. 


V^hat  tKe  BreaKing  of  the  Gate 
in  the  Mold   Means. 


Experienced  molders  always  know  what  the 
breaking  of  the  gate  in  a  mold  before  dumping 
means.  It  always  indicates,  in  brass  or  bronze, 
that  the  metal  is  not  good  and  that  it  contain.s 
impurities  which  render  it  red-short.  By  the 
breaking  of  the  gate  in  the  mold  is  meant  that 
it  breaks  or  cracks  itself  while  cooling.  In 
good  metal,  it  remains  firm  so  that  when  the 
mold  is  dumped,  the  castings,  gate  and  runner 
are  solid. 

There  are  several  elements  that  will  cause 
red-shortness  in  brass  or  bronze,  but  sulphur 
is  the  principal  one.  As  it  causes  red-short- 
ness in  iron  or  steel,  so  it  produces  the  same 
result  in  the  copper  alloys. 

Sulphur  is  very  readily  introduced  i  nto 
bronze  or  brass  by  the  fuel,  and  especially 
when  coke  or  coal,  instead  of  charcoal,  is  used 
as  the  covering  for  the  metal  in  the  crucible. 
These  fuels  always  contain  more  or  less  sul- 
phur which  is  introduced  into  the  metal 
to  a  greater  or  less  extent.  Charcoal,  how- 
ever, contains  no  sulphur  and  this  is  why  it  is 
so  good  a  covering  for  molten  metals. 

If  molders  are  experiencing  difficulty  from 
bad  castings  and  the  reason  is  not  clear,  let  it 
be  noticed  whether  the  gate  cracks  in  the 
mold,  and  if  so  look  for  the  presence  of  sul- 
phur in  the  metal.  It  has  been  found  to  be  the 
cause  of  some  of  the  difficulties  encountere-J 
in  the  brass   foundrv. 


During  the  cold  weather,  platers  are  apt  to 
have  considerable  difficulty  in  obtaining  a 
good  deposit  in  as  rapid  a  manner  as  can  be 
produced  in  the  summer  months.  This  fact 
applies  to  all  solutions,  although  some  are 
affected  by  the  cold  to  a  greater  degree  than 
others. 

Many  plating  rooms  are  placed  in  exposed 
positions  or  are  supplied  with  little  heat  so 
that  the  solutions  often  become  quite  cold. 
This  is  especially  true  on  Monday  morning 
when  the  temperature  of  the  shop  drops  to  a 
low  degree  over  Sunday.  It  is  not  infrequent 
to  find  the  temperature  of  the  plating  solu- 
tions, under  such  circumstances,  down  below 
the  freezing  point  of  water,  and  were  it  not 
for  the  salts  in  them,  they  would  freeze  solid. 
In  such  extreme  cases,  it  is  often  impossible 
to  do  any  plating  at  all,  and  the  only  recourse 
is   to   warm  them   up. 

\o  plating  solution  works  well  wdien  the 
temperature  is  down  to  30  or  40  degrees  F. 
The  best  results  are  always  obtained  by  main- 
taining them  at  an  even  temperature  all  the 
year  round,  and  about  70  degrees  F.  is  good 
for  solutions  that  are  to  be  run  "cold."  All 
tanks  should  be  provided  with  a  steam-pipe 
or  steam-coil  in  order  to  warm  the  solutions 
whenever  it  may  be  necessary. 

During  cold  weather  it  is  well  to  use  a 
thermometer  and  test  the  temperature  of  plat- 
ing solutions  when  it  is  suspected  that  they 
may  be  too  cold.  In  extreme  cases,  however, 
it  is  hardly  necessary  as  one's  own  sense  of 
feeilng  will  indicate  that  the  temperature  is 
too  low.  Plating  solutions  that  are  too  cold 
deposit  metal  very  slowly  and  do  not  "throw" 
well.  Cyanide  copper  and  brass  solutions  are 
affected  more  by  the  cold  than  silver  or  acid 
copper  solutions.  Nickel  solutions  are  affected 
considerably  although  not  as  much  as  cy-anide 
copper  or  brass  solutions.  The  cold,  however, 
influences  all  solutions,  and  if  difficulty  is  ex- 
perienced in  plating  during  the  winter  months, 
see  that  the  temperature  is  raised  to  abo.tt 
70  degrees  and  then,  if  they  still  are  a  source 
of  trouble,  it  will  be  certain  that  the  difficulty 
is  not  on  account  of  a  cold  S(ilution.  It  may 
be  said,  however,  tliat  many  of  the  difficulties 
experienced  in  the  winter  months,  are  caused 
by  the  use  of  too  cold  a  solution.  The  rem- 
edy, of  course,  is  exceedingly  simple. 
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American  Practice  in  Casting'  Brass  for  Rolling;   A 

Description  of  tt\e  MetHods  No>v   Used    in  tl\e 

Casting  Shops  of  tHe  Leading'  Brass 

Rolling  Mills. 


By  E^r^vin  S.  Sperry. 


As  rolled  brass  has  its  beginning  in  the 
casting  shop,  this  department  of  the  brass 
rolling  mill  is  an  exceedingly  important  one 
and  too  much  attention  cannot  be  paid  to  it. 
It  has  been  said  that  the  casting  shop  is  the 
"root  of  all  evil"  in  the  manufacture  of  brass, 
and  the  saying  is  not  far  from  the  truth.  If 
the  brass  is  not  properly  cast,  subsequent  nper 
ations  can   never'  change   its  character,   and   u 


The  casting  shop  as  it  exists  to-day  is  prac- 
tically that  of  fifty  years  ago.  No  part  of  a 
brass  rolling  mill  has  progressed  so  little. 
The  rolling  mill  is  constantly  being  improved 
by  new  devices  for  the  rapid  and  successful 
rolling  of  the  brass,  new  machines  are 
frequently  being  introduced  for  the  final 
finishing  of  the  sheet,  and  even  the  ainiealing 
furnaces    have   undergone    considerable   devel- 


Fijf.  1.    Type  of  the  Casting  Shop  Jn  American  Brass  Rolling  Mills,  Showing  F-urnaces  and  Crucibles. 
Metal  is  on  the  Furnace  Ready  for  StarcinK  in  the  Morning.     Covers  Slide  Bacl<  in  Opening 

the  Furnaces. 


will  still  be  imperfect  when  it  reaches  the  cus- 
tomer. Some  of  the  facts  may  be  concealed, 
but  not  all.  The  fact  remains,  however,  that 
unless  the  cast  brass  is  good,  no  subsequent 
treatment  can  change  its  character. 


opmcnt.  The  casting  shop,  however,  seems  to 
have  remained  still.  While  little  or  no 
progress  has  been  made  in  the  casting  of 
brass,  it  can  scarcely  be  called  a  reflection 
upon    the   industry   itself,    for  the   reason   that 
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there  is  sufficient  competition  in  the  manu- 
facture of  rolled  brass  to  stimulate  inventive 
capacity.  It  seems  to  have  been  simply  im- 
possible to  make  any  decided  improvement  in 
the  art  of  casting  the  brass,  and  in  this  respect, 
it  is  a  satisfaction  to  know  that  the  United 
States  is  as  far  ahead  as  any  nation  in  the 
matter,  and  even  in  England,  where  the  man- 


Fig.  2.    Type    of    Graphite   Crucible    Used.    Tlie  Lid 
is  Seldom  Used. 

ufacture  of  rolled  metal  was  carried  on  for 
several  hundred  years  before  it  was  com- 
menced in  our  own  country,  no  greater 
progress  has  been  made. 

The  Casting  Shofy  Itself. 

The  American  casting  shop  as  now  built 
consists  of  a  tire  proof  building  of  height 
enough  to  allow  the  smoke  to  rise  out  of  the 
way.  The  roof  is  usually  made  of  corruga- 
ted iron  and  ample  ventilation  is  provided  by 
J;he  employment  of  large  ventilators  in  the  top. 
The  old  casting  shop  with  its  low  roof  has 
ialmost  passed  out  of  existence.  Large  and 
numerous  windows  are  provided  at  the  sides 
to  supply  ample  light.  The  walls  of  the  shop 
are  usually  built  of  brick. 

The  furnaces  are  built  in  rows  and  lead  into 
a  common  flue  which  in  turn  leads  into  a 
chimney.  The  chimney  used  is  almost  exclu- 
sively of  brick  and  square  in  cross  section. 
Some  mills  use  round  chimneys  of  brick,  but 
the  matter  is  one  of  individual  idea.  The 
square  chinmey  is  the  more  common.  The 
height    of    the    chimney    is    of    importance    as 


natural  draft  only  is  used  and  one  too  low  will 
not  produce  the  desired  results.  A  chimnev 
from  75  to  lOO  feet  is  generally  used  and  has 
been  found  to  give  the  necessary  draft  even  ii. 
unfavorable  weather. 

In  the  center  of  the  casting  shop  is  a  pit, 
built  up  from  brick  or  stone  and  used  for 
holding  long  molds.  The  object  of  the  pit  is 
to  allow  the  top  of  a  long  mold  to  come  to  a 
suitable  height  fo,r  pouring.  Wide  brass  or 
similar  short  molds  are  poured  directly  on  the 
floor  without  the  necessity  of  using  the  pit. 

The  floor  of  the  casting  shop  is  always 
made  of  large  cast-iron  floor  plates,  with 
diagonal  V  shaped  grooves  in  them  to  prevent 
them  from  becoming  smooth  when  worn. 
The  cast-iron  floor  plate  has  been  found  to  be 
the  most  satisfactory  and  serviceable  floor 
known.      It    is    easily    kept    clean    (and    much 


Pig.  3.     Appearance  of  Crucible  Wlien  it  is  No  Longer 
Useful. 


metal  thus  saved)  and  is  not  aff^ected  by  heat 
like  concrete  or  brick.  The  latter  materials 
soon  become  a  source  of  trouble  although 
good  when  new. 

The  Fioiiaces. 
The  common  practice  in  the  American  bra<.'> 
rolling  mill  is  to  use  anthracite  coal  for  fuel. 
Practically  all  the  mills  use  it.  Oil  is  begin- 
ning to  be  used  in  some  mills,  but  up  to  the 
present     it     has     not     made     much     headway. 
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One  of  the  largest  mills,  however,  has  begun 
to  look  with  favor  upon  it  and  has  installed  a 
number  of  oil  furnaces  which  seem  to  be 
giving  excellent  results.  Some  of  the  other 
mills  have  installed  oil  furnaces  for  special 
work,  but  the  greater  part  of  the  brass  for 
rolling  is  now  melted  with  coal.  It  is  probable, 
however,  that  the  future  will  see  oil  more  ex- 
tensivel}^  used  than  at  present.  Coke  is  not 
used  at  all.  The  use  of  anthracite  coal  is 
attended  with  the  good  feature  that  the  fire 
does  not  burn  out  as  readily  as  it  would  were 
coke  emplo\'ed,  and  this  is  quite  an  important 
feature  as  will  be  subsequently  explained. 

Xatural  draft  only  is  used  in  the  furnace^- 
The  employment  of  forced  draft  has  never 
been  practiced  to  any  extent  as  it  has  been 
found  unnecessary.  With  a  number  of  fur- 
naces running  and  a  good,  high  chimney,  there 
is  no  need  of  it.  One  brass  caster  runs  from 
8  to  10  fires,  and  is  attended  by  one  or  two 
helpers.  One  is  usually  all  that  is  required. 
The  helper  looks  after  the  fires  to  some  ex- 
tent, and  attends  to  the  molds.  Other  em- 
ployees wheel  coal  and  remove  the  cast  brass. 
The  fires  are  all  started  at  the  same  tin:e  and 
the  metal  is  all  charged  into  the  crucibles  as 
fast  as  can  be  done  after  the  coal  has  been 
placed  around  them.  As  a  usual  rule,  the 
brass  is  all  ready  for  pouring  at  about  the 
same  time.  When  all  the  metal  has  been  pat 
into  the  crucible  and  the  right  heat  has  been 
obtained,  the  covers  of  the  furnaces  arc 
pushed  off  in  order  to  prevent  overheating  of 
the  brass  and  the  accompanying  loss  of  spel- 
ter. It  is  at  this  stage  that  the  anthracite  coal 
is  of  value.  With  the  covers  of  the  furnace 
off,  coke  would  soon  burn  away  so  that  by  the 
time  the  last  pot  of  metal  was  to  be  poured, 
the  fire  would  have  died  out  to  such  an  extent 
that  the  metal  would  probably  be  solid.  In 
other  words,  the  anthracite  coal  enables  the 
caster  to  "hold  his  heats"  so  that  the  last  pot 
of  metal  is  at  the  right  heat  when  poured. 
In  pouring,  the  pots  are  poured  one  after 
another  and  then  replaced  in  the  furnace? 
again  for  another  heat.  The  advantage  of 
coal  over  coke  will  thus  be  seen. 

The  furnaces  in  the  American  casting  shop 
are  with  few  exceptions  made  square.  A  few 
mills  use  round  furnaces,  but  the  large  ma- 
jority employ  square  ones.  The  square  furn.i 
ces  seem  to  be  the  favorite.  I  will  not  attem.'l 
to  say  whether  the  round  or  the  square  fur- 
nace is  preferable,  as  this  has  always  been  a 
matter  of   opinion.     Each   has   special   advan- 


tages, however,  and  the  fact  that  square  fur- 
naces are  more  extensively  employed,  indicates 
that  they  are  considered  more  desirable.  They 
have  the  particular  feature  that  ordinary 
shapes  of  fire  brick  are  used,  and  that  the 
furnaces  are  easily  built  or  repaired.  Built  as 
they  are,  in  a  compact  form,  loss  of  heat  by 
radiation  is  also  reduced  to  the  minimum. 

The  furnaces,  as  will  be  noticed  in  Fig.  i, 
are  raised  a  few  inches  from  the  floor,  in 
order  to  make  it  easy  for  the  caster.  The 
fronts  and  tops  of  the  furnaces  are  also  well 
protected  and  stayed  by  iron  plates  and  buck- 
stays,  so  that  there  will  be  no  forcing  out  ot 
shape  by  the  heat.  A  brick  high  in  alumina 
or  one,  it  may  be  said,  of  a  somewhat  basic 
nature  has  been  found  quite  suitable  for  the 
furnaces  for  the  reason  that  clinkers  do  not 
adhere  or  cling  to  them  as  readily  as  one  of 
an  acid  character.  The  ash  of  coal,  of  course, 
is  basic  and  this  is  the  reason  for  using  a  fire 
brick  of  a  basic  nature.  At  the  same  time,  it 
should  be  hard  in  order  to  stand  the  abrasion. 
The  Mcial. 
Electrolytic  copper  is  used  for  the  greater 
proportion  of  brass  mixtures,  and  for  the  best 
grades  of  spinning,  drawing  or  cartridge  metal 
Lake  Superior  copper  is  employed.  The 
spelter  employed  is  usually  a  Prime  Western 
grade  for  ordinary  brass,  an  intermediate 
grade  comparatively  low  in  lead  for  better 
grades  while  for  the  best  grades  above  men- 
tioned, the  purest  spelter  obtainable  is  used. 
Eor  German-silver,  this  grade  of  spelter  and 
Lake  copper  arc  employed.  Electrolytic 
copper  is  now  used  much  more  extensively 
than  formerly  on  account  of  its  increased 
purity  and   uniformity. 

Crucibles. 
It  is  customary  to  use  crucibles  in  the  brass 
rolling  mill  industry  for  brass  melting,  and 
this  may  be  called  universal  practice.  The 
sizes  most  generally  employed  are  Xo.'s  60  and 
70.  In  Fig.  2  is  shown  a  crucible  of  the  com- 
mon shape.  The  lid  is  rarely  used.  Some  of 
the  mills  use  special  shapes  (i.  e.  taller  cruci- 
bles) and  which  are  known  as  "brass  specials." 
but  this  is  a  matter  of  individual  need  and 
such  shapes  are  easily  obtained  from  crucible 
manufacturers. 

Crucibles  will  usually  run  from  25  to  35 
heats,  and  often  a  greater  amount  can  ~t 
obtained  if  care  is  used.  When  they  begin  to 
show  cracks  at  the  top  and  are  quite  thin, 
they  are  usually  considered  as  useless  and  are 
thrown    away.      Old    crucibles    are    now    pur- 
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chased  by  various  people  for  making  stove 
polish  and  similar  purposes.  Before  selling, 
however,  they  should  be  hand  picked  in  order 
to  remove  any  metal  in  the  form  of  skulls  or 
linings  that  may  be  in  them.  Unless  this  is 
done,  whoever  purchases  the  crucibles  will 
obtain  a  good  bargain.  In  Fig.  3  an  old  cruci- 
lile  is  illustrated,  showing  how  it  appears 
when  it  is  about  to  be  thrown  away.  It  may 
be  said  that  it  is  not  considered  a  paying 
investment  to  grind  up  crucibles  for  the  metal 
there  is  in  them,  a.s  it  involves  too  muth  labor 
for  little  return.  With  hand  picking,  compar- 
atively all  the  metal  can  be  obtained. 

The  life  of  crucibles  depends  upon  the  care 
they  receive.  Some  casters  will  make  a  cru- 
cible go  40  heats,  while  others  can  obtain  only 
25  heats.  The  "personal  equation"  seems  to 
be  the  factor  that  enters. 


directly  over  the  crucible  so  that  the  "puUing- 
out"  hook  can  be  inserted  in  lifting  out  of  the 
furnace. 

Melting  the  Brass. 

It  is  a  time  honored  custom  of  the  brass 
industry  that  the  brass  caster  should  com- 
mence his  day's  work  at  the  beginning  of  day- 
light, and  his  helper,  therefore,  starts  the  fires 
a  couple  of  hours  before  this  time,  in  order  to 
have  the  metal  ready  at  the  earliest  possible 
moment.  This  custom  still  prevails.  It  has 
been  in  existence  so  long  that  it  is  difficult  to 
ascertain  the  reason  for  it,  but  it  is  believed 
it  started  with  the  desire  to  have  a  sufficient 
amount  of  metal  cast,  and  ready  for  rolling 
when  the  rolling  mill  started  up  at  seven 
o'clock.  In  former  times,  a  comparatively 
small    stock    of    metal    was    carried    and    cast 


Fig.  4.    Cabbages  of  Brass  Scrap  Indicating  Form  Suited  for  Use  in  Crucibles. 


The  tongs  are  an  important  piece  of  appara- 
tus. The  variety  used  is  shown  in  Fig.  j. 
The  jaws  of  the  tongs  are  usually  made  of 
Norway  iron,  with  the  handles  of  rather  sti'f 
Bessemer  steel  in  order  to  hold  their  shape. 
The  tongs  are  held  on  the  crucible  by  a  ring 
slipped  over  the  handle.  Tlie  jaws  are  recessed 


metal  could  not  be  stocked  as  it  is  now  on  ac- 
count of  the  lack  of  capital.  By  starting  the 
casters  in  early,  plentj'  of  metal  will  be  pro- 
duced. The  item  of  secrecy,  which  has  always 
prevailed  in  the  casting  shop  to  a  certain  ex- 
tent, is  not,  I  believe,  responsible  for  the  early 
morning  work,  as  casters  do  not  finish  much 
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before  noon  and  it  would  lie  easy  to  find  out 
what  was  going  on  then. 

In  melting,  scrap  must  always  be  considered 
as  a  large  amount  always  accumulates.  A 
small  amount  is  placed  in  the  bottom  of  the 
crucible  to  act  as  a  cushion  for  the  copper 
and  prevent  injury  to  the  crucible.  The  brass 
scrap  also  aids  the  melting  of  the  copper  and 


Fig.  5.    The  Tongs  Used  in  the  Casting  Shop  of 
Brass  Rolling  .Mills. 


the  zinc  present  acts  as  a  deoxidizing  agent  a.s 
soon  as  the  copper  begins  to  melt.  It  has  been 
found  that  better  brass  can  be  made  by  placing 
a  small  quantity  of  scrap  in  the  crucible  with 
the  copper.  The  crucible  is  placed  in  the  fire 
and  coal  put  around  it  before  the  metal  is 
placed  in  it. 

The  copper  is  ne.xt  put  in,  and  then  some 
charcoal.  The  lid  is  then  pulled  on  the  fur- 
nace and  the  melting  allowed  to  go  on.  The 
melting  takes  from  i  to  ij/i  hours.  When 
the  copper  has  all  melted,  the  scrap  is  put  in. 
The  amount  of  scrap  used  varies  from  25  to 
50;  per  cent.  At  one  time,  it  was  thought  that 
by  keeping  the  amount  of  scrap  as  low  as  pos- 
sible the  brass  would  be  better,  but  this  idoa 
has  been  exploded.     .\s  a  matter  of  fact,  were 


it  not  for  the  uncertainty  of  the  scrap  mix- 
ture, it  would  be  better  than  the  new  brass, 
as  it  has  been  proved  that  brass  is  improved 
by  two  meltings,  except  that  the  mixture  may 
vary  on  account  of  the  loss  in  spelter.  The 
actual  quality  of  the  brass,  however,  is  better 
for  the  second  melting. 

The  main  bulk  of  the  scrap  is  usually  made 
in  the  form  of  cabbages  as  shown  in  Fig.  4. 
This  is  done  in  order  to  produce  a  compact 
form  of  skeleton  scrap,  clippings  and  trim- 
mings that  would  be  difficult  to  insert  in  the 
crucible  in  the  loose  shape.  When  the  copper 
has  melted,  one  or  more  of  these  cabbages  is 
put  into  the  pot  and  w-hen  melted,  the  whole  is 
allowed  to  become  sufficiently  hot  .-o  that  the 
spelter  can  be  added.  .As  the  copper  begins  to 
melt,  however,  and  l)cfore  the  scrap  has  been 
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Fig.  6.     Manner  of  Pulling  Out  a  Crucible  with 
Block  and  Fall. 


added,  about  a  handful  of  common  salt  ;s 
thrown  on  the  surface  and  stirred  in.  This  n 
the  only  flux  used,  and  it  serves  to  remove 
the  oxide  of  copper  formed  in  melting.  The 
surface  of  the  metal  is  next  covered  with 
charcoal  and  is  kept  so  until  poured.  The  use 
of  almost  unlimited  quantities  of  charcoal  is 
one  of  the   features  of   the  brass   rolling  mill 
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industry,  and  is  attended  with  good  results. 
Charcoal  supplies  a  reducing  atmosphere  free 
from  sulphur. 

The  brass,  as  previously  mentioned,  15 
allowed  to  heat  sufficiently  so  that  the  spelter 
may  be  introduced.  If  the  copper  is  not 
hot  enough  when  it  is  introduced,  the  metal 
will  chill  and  when  again  heated  up,  the  spel- 
ter, being  the  lighter  metal,  will  float  on  the 
top  of  the  copper  and  finally  oxidize  and 
waste.  The  best  heat  for  the  introduction  of 
the  spelter  is  when  it  "sings"  (as  casters  call 
it).  By  this  is  meant  the  noise  that  the  spelter 
makes  during  the  melting  and  in  combiniuir 
with  the  copper.  When  all  the  spelter  ha- 
melted,  the  metal  is  stirred  with  an  iron  stirrv-r 
(an  inch  iron  rod  with  a  knob  on  the  end)  to 
thoroughly  mix  it.  If  lead  or  tin  is  to  be 
added,  they  are  now  introduced  and  the  wdioie 
mass  stirred  again.  A  thorough  mixing  is  es- 
sential in  order  to  insure  a  homogeneous 
metal. 

It  is  now  necessary  to  allow  the  metal  co 
heat  up  again  in  order  to  arrive  at  the  right 
temperature  for  pouring.  The  introduction  of 
the  spelter  has  chilled  it.  If  the  brass  is 
poured  too  cold  it  will  not  give  a  good  castin.>-. 
If  poured   too  hot,  the   loss   of   spelter   is   too 
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Mold  for  Casting  Wide  Brass  (Closed  and 
Banded). 
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Fig.  7.    Mold  for  Casting  Wide  Brass,  Sliowing  Each  Half. 
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great.  I'Voni  i  to  1.5  per-cent  is  the  usual  loss 
in  tlie  American  brass  casting  shop.  Hot 
metal,  however,  always  gives  the  best  castings 
and  it  is  better  to  pour  the  brass  a  little  too 
hot  than  a  little  too  cold.  Pyrometers  have 
not  yet  made  much  headway  in  brass  melting, 
but  theoretically,  they  would  serve  to  deter- 
mine the  right  pouring  temperature  and  elimi- 
nate the  factor  of  uncertainty.  As  now  prac- 
ticed, the  eye  is  the  only  indicator  of  the  rigiU 
beat. 

The  metal  ready  for  pouring,  the  caster  or 
his  helper  pokes  the  coal  away  from  the  cruci- 
ble with  an  iron  bar  and  inserts  the  tongs  on 
the  crucible.  The  hook  is  inserted  and  the 
crucible  is  then  pulled  out  by  the  helper  by 
tackle  block  arrangement  shown  in  Fig.  6. 
Tiiis  arrangement  is  now  in  almost  universal 
use  in  brass  casting  shops  and  has  been  in  use 
for  the  past  fifty  years  or  more.  It  is  one 
that  has  proved  quite  satisfactory  and  attempts 
to  replace  with  others  have  not  been  succesi- 
ful. 

The  arrangement  consists  of  two  tackle 
blocks  with  a  3/4  in.  rope  in  them.  The  top 
block  is  fastened  to  a  jib  crane  and  from  it  a 
rod  and  breast-piece  extend.  This  breast-piece 
and  rod  are  for  off-setting  the  strain  exerted 
in  pulling  on  the  rope.  The  helper  places  the 
breast  piece  across  his  breast  and  then  pulls 
on  the  rope.  The  caster  steadies  the  tongs 
with  his  hands.  The  rod,  attached  to  the 
breast  piece,  also  serves  to  push  the  crane 
around  to  the  molds.  The  rope  does  not  burn 
as  it  is  too  far  from  the  fire  and  a  long  hook 
is  used  to  connect  the  crucible  tongs  and  the 
lower  tackle  block.  The  advantage  (if  the 
arrangement  is  that  it  provides  a  much  more 
rapid  means  of  pulling  out  the  crucible  than 
with  a  chain  block,  and  it  also  is  used  for 
holding  and  steadying  the  crucible  while  it  1.- 
bcing  poured  into  the  molds. 

The  Molds. 
The  molds  are  made  of  a  soft,  gray  iron  and 
are  not  planed.  One  concern  makes  practicallv 
all  the  molds  for  the  brass  trade,  and  they 
are  quite  satisfactory,  both  in  iron  and 
smoothness.  In  Fig.  7  is  shown  a  mold  for 
casting  wide  brass  open,  while  the  same 
mold  closed  and  ready  for  pouring,  is  shown 
in  Fig.  8.  The  mold  is  held  together  by  means 
of  iron  bands  and  steel  wedges.  Various 
modifications  of  this  form  of  mold  are  used. 
Some  mills  use  them  with  a  foot,  others  use  :; 
mold  where  the  joint  comes  in  the  middle  of 
the  side  of  the  bar.  but  this  kind  of  nmld  is  the 


average   type   used,   and   the   others   arc   made 
upon  the  same  principle. 

Before  using,  the  nidld  is  given  a  coating 
of  the  best  quality  of  lard  oil.  Whale  oil  was 
used  at  one  time  and  is  good,  but  the  smell  u 
objectionable  so  that  now  lard  oil  is  almost 
exclusively  used.  To  make  the  best  casting, 
the  mold  should  be  warm.  Very  cold  molds 
in  winter  do  not  give  gof)d  results,  and  the 
first  castings  made  are  not  as  good  as  those 
afterwards  produced.  The  amount  of  oil  on 
the  molds  should  be  enough  [o  give  them  a 
good  coating,  but  yet  not  so  much  as  to  run 
down  in  the  bottom  and   form   a  pool. 


Fig;.  V.     Method  of  Casting  Brass. 

The  molds  are  slightly  inclined  when 
poured,  and  care  is  taken  not  to  allow  the 
metal  to  strike  continuously  in  one  spot  or  this 
will  become  porous.  In  pouring,  the  caster 
rests  the  crucible  on  the  side  of  the  mold  and 
holds  the  tongs  in  his  left  hand.  With  the 
right  hand,  the  iron  skimmer  is  held  at  the 
mouth  of  the  crucible  to  hold  back  any  driss 
or  charcoal  that  might  run  in.  The  pot  is 
skimmed,  of  course,  before  pouring.     In  cast- 
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ing  wide  brass,  it  is  usualh'  necessary  to  divide 
the  metal  into  two  streams.  This  is  accom- 
plished by  holding  the  skimmer  in  the  pot 
while  the  pouring  is  going  on  and  thus  divid- 
ing it. 

The  oil  on  the  mold  serves  a  twofold  pur- 
pose :  First  it  prevents  the  metal  from  act- 
ing upon   the  iron.     Second  and   more   impor- 


Fig.     10.      Appearance    of    a    Cast    Bar    'when    Good. 

The  Black  Specks  are   Carbon  from   the  Oil 

and  are  Only  Superficial. 

tant,  it  burns  at  the  mouth  of  the  mold  and 
thus  envelops  the  stream  of  molten  brass  in  h 
reducing  atmosphere  which  will  always  reduce 
the  oxide  provided  there  are  no  currents  of 
air  to  blow  the  Hame  away.  A  stream  of 
molten  brass  that  is  not  thus  enveloped  in  the 
oil  flame  will  oxidize  on  its  surface  and  this 
oxide  will  be  carried  in  with  the  metal  cau.s- 
ing  spills.  Some  casters  appreciate  the  value 
of  the  oil  flame  to  such  an  extent  that  they 
place  a  piece  of  cotton  waste  saturated  wi';h 
oil  on  the  top  of  the  mold  and  set  fire  to  it  be- 
fore pouring  so  that  the  stream  of  brass  will 
be  enveloped  from  the  start.  The  use  of  a  gas 
flame    has    been    tried    and    gives      excellent 


results.     The  manner  of  casting  may  be  seen 
in  Fig.  9. 

A  caster  runs  from  8  to  10  fires  (10  fires  are 
now  more  general  practice)  and  when  all 
have  been  poured,  it  is  called  a  "heat,"  "round" 
or  "bout."  From  4  to  6  heats  per  day  is  the 
work  of  the  caster,  and  as  a  usual  rule  he  is 
paid  by  the  pound  or  pot,  and  all  bad  metal  is 
charged  back  to  him. 

Treating  the  Skiiiniiiiigs  and  Ashes. 
The  fires  are  allowed  to  burn  out  after  the 
last  "heat"  has  been  poured,  and  then  th? 
grate  bars  are  pulled  out  and  the  ashes  dumped 
into  the  pit.  When  they  have  cooled  enouga, 
a  workman  shovels  them  up  into  a  wheel- 
barrow and  carts  them  to  the  wash-house 
where  they  are  treated.  The  large  pieces  of 
metal  are  picked  out  by  hand  and  the  rest  is 
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Fig.   11.     Showing    Spot    Produced    by  Allowing   the 

Metal  to  Strike  in  One  Place 

Continuously. 

placed  in  a  Hill  barrel  or  Chili-mill  and  tho 
coal,  cinder  and  ashes  ground  up  and  washed 
away  by  water.  The  metal  is  left  in  the  form 
of  "washings."  These  are  used  again  in  mak- 
ing brass,  although  on  account  of  their  uncer- 
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tain  composition,  they  cannot  be  used   in  anv 
except  the  cheap  mixtures. 

The  skimmings  are  usually  washed  with  the 
ashes,  after  band  picking,  but  this  is  more  or 
less  wasteful  of  metal.  There  is  considerable 
tine  metal  in  skimmings  that  is  washed  away. 
Tiie  use  of  a  skimming  tank,  in  which  the 
brass  is  skinuned  into  water,  is  now  becoming 
more  or  less  extensive  and  has  proved  quite 
economical.  The  cliarcoal  is  saved  and  may 
be  used  over  again,  and  very  little  metal  ;- 
lost.  It  may  be  said  that  practically  all  the 
metal  is  thus  reclaimed,  and  without  any 
grinding. 


Fig.    12.     Spot  ProJuced    by    Using  a  Cracked    Mold. 
The  Oil  Blows  from  the  Crack. 


Defective  Metal. 
The  principal  delect  in  the  cast  brass  is 
what  is  known  as  "spills".  Tliese  are  caused 
by  oxide  or  similar  imperfections  which  cause 
slivers  to  form  in  rolling.  Xot  enveloping  the 
stream  of  molten  brass  in  the  burning  oil  will 
cause  spills,  pouring  too  cold  will  also  cause 
them  :  but  the  most  frcrjuent  cause  is  the  oxi- 
dation of  the  copper  in   melting  by  not  keep- 


ing well  covered  with  charcoal  during  melt- 
ing. The  oxide  of  copper  thus  formed  is  re- 
duced by  the  zinc  with  the  simultaneous  for- 
mation of  oxide  of  zinc  that  becomes  en- 
tangled in  the  brass  like  so  much  dirt  and 
causes  the  metal  to  part  in  rolling. 

A  good  casting  should  have  a  slightly  rough 
surface  like  that  in  Fig.  lo.  The  small  black 
spots  are  specks  of  carbon  formed  by  the 
burning  of  the  oil,  and  are  only  superficial. 
The  surface  should  be  quite  clean  by  a  little 
scraping.  No  one  has  yet  succeeded  in  making 
a  casting  that  is  smooth  and  perfect,  but  ones 
that  can  be  rolled  without  overhauling  are 
now  produced  daily  in  many  establishments. 
They  arc,  however,  used  for  the  commoner 
grades  of  brass,  while  those  for  the  best 
grades  must  be  overhauled  by  scraping. 

As  previously  mentioned,  the  metal  striking 
in  one  spot  will  produce  a  porous  spot  on  the 
casting.  Such  a  spot  is  shown  in  Fig.  n. 
Another  difficulty  frequently  met  is  from  the 
use  of  cracked  molds.  The  oil  soaks  into  the 
crack  and  when  the  metal  strikes  it.  a  blow  is 
produced  with  the  formation  of  a  hollow, 
wavy  spot  like  that  shown  in  Fig.  12. 

In  conclusion,  it  may  be  said  that  the  prin- 
cipal difliculty  encountered  in  casting  brass 
for  rolling  is  "spills"  and  in  their  elimination 
scant  progress  has  been  made. 


Removing    Zinc    from    Galvan- 
ized Iron  Scrap. 


According  to  a  recent  French  patent,  zinc 
may  be  removed  from  galvanized  iron  by 
treating  in  a  tumbling  barrel  of  iron  with 
perforated  staves,  and  revolving  in  an  iron 
tank  filled  with  a  boiling  solution  of  zinc 
chloride,  made  slightly  basic.  When  no  fur- 
ther hydrogen  is  evolved,  the  barrel  is  re- 
moved and  the  scrap  washed.  Only  a  small 
amount  of  iron  is  dissolved  and  this  may  be 
precipitated  by  means  of  calcium  chloride. 
The  zinc  goes  into  solution  as  zinc  chloride 
which  may  be  used  for  various  purposes.  At 
the  end,  the  solution  will  be  found  quite  basic, 
but  this  is  brought  back  to  the  necessary  or 
slightly  basic  condition  by  addition  of  hydro- 
chloric acid. 


Metal  from  the  last  pouring  in  the  form  of 
"buttons"  should  not  be  left  in  fl  crucible  as 
they  frequently  crack  it  liy  expansion  when 
again  melted.  Pour  the  nu-tnl  out  into  an 
ingot  mold. 
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A.niount    of   AVaste    in    Melting 
Genuine  Babbitt-Metal. 


Refining    Platinum     in    Russia. 


The  following  results  obtained  in  melting 
genuine  babbitt-metal  were  recently  submitted 
by  a  manufacturer  as  indicating  that  the  wasr2 
in  melting  it  is  more  than  usually  realized. 
The  mixture  used  was  96  parts  of  tin,  8  par'is 
of  antimony,  and  4  parts  of  copper.  New 
Straits  tin,  Cooksons  antimony  and  ingot 
copper  were  used.  The  copper  was  melted  in 
a  crucible  and  poured  into  the  kettle  contain- 
ing the   tin    and   antimony   previously   melted. 

The  metal  was  then  stirred  in  the  kettle  and 
poured  into  the  regular  ingot  molds.  The 
dross  was  skimmed  off  from  time  to  time 
when  necessary.  The  following  results  were 
obtained : 

Experiment  No.  i. 

Metal  Melted: 

Tin     1402  lbs. 

Antimony     116^  lbs. 

Copper    S8H  lbs. 

Scrap     143^  lbs. 

Total     172034  lbs. 

r^Ietal   Obtained    ..1671       lbs. 

Loss     49^  lbs.  =  2.8% 

From  the  operation,  41  lbs.  of  dross  were 
obtained  so  that  8^  lbs.  represents  the  actual 
loss.  This  could  probably  be  accounted  for 
in  the  drops  and  spatters  made  in  ladling  the 
metal. 

Experiiiieiif  No.  2. 
Metal  Melted: 

Tin     1440       lbs. 

Antimony     1221^  lbs. 

Copper    60      lbs. 

Scrap    8314  lbs. 

Total    1705M  lbs. 

Metal   Obtained    .  .  1672       lbs. 

Loss     ZzVa  lbs.  =  \.o,% 


It  has  never  been  proved  that  the  Ancients 
tempered  copper.  Most  of  the  implements 
that  are  supposed  to  have  been  tempered,  are 
hardened  by  alloying  the  copper  with  tin  as 
any  one  may  now  do.  Other  implements  of 
pure  copper  have  been  hardened  by  hammer- 
ing (or  cold  working,  as  it  is  now  called.) 
This  is  also  done  at  the  present  time. 


At  the  present  time,  platinum  is  receiving 
more  attention  than  ever  before.  This  is 
caused  partly  by  the  fact  that  it  is  now  worth 
practically  double  that  of  gold,  and  partly 
because  its  use  is  rapidly  increasing,  partic- 
ularly in  the  jewelry  and  electrical  trades. 
No  satisfactory  substitute  has  yet  been  found. 

A  bill  has  recently  been  introduced  into  the 
Russian  Cabinet  Council  by  the  Minister  for 
Commerce  and  Industry,  which  proposes  to 
prohibit  the  exportation  of  raw  platinum  and 
to  erect  State  refineries  in  Russia.  A  con- 
siderable proportion  of  the  Russian  output  of 
platinum  is  now  refined  abroad,  a  large 
amount  being  treated  by  the  Norddeutsche 
Affinerie  at  Hamburg,  Germany.  Of  the 
entire  production,  only  about  2  per-cent  is 
refined  in  Russia.  An  outside  firm  now  has 
the  monopoly  of  the  business,  and  has  suc- 
ceeded within  quite  recent  years  in  increasing 
the  price  from  17,000  to  41,000  roubles  per 
pood.  It  is  believed  that  this  continuous  and 
rapid  advance  will  receive  a  severe  check  if 
exportation  is  prohibited  and  the  refining 
operation  carried  out  under  Russian  control. 


Ceylon    GrapHite    in    Crucible 
MaKing'. 


According  to  C.  A.  Davis,  U.  S.  Consul  at 
Colombo,  the  first  exportation  of  graphite 
from  the  Island  of  Ceylon  to  the  L^nited 
States  was  made  in  1825,  and  from  that  time 
on  our  country  has  been  the  largest  consumer. 
Recent  returns  show  that  the  United  States 
continues  to  be  the  largest  user  of  Ceylon 
graphite,  and  the  value  of  last  year's  ship- 
ments here  was  $1,806,408  compared  with 
%%2'/,T)2'j  for  the  year  1908.  Next  to  the  United 
States,  the  largest  consumer  is  Germany,  then 
come  Great  Britain,  Belgium,  Hong-Kong 
and  France  in  succession.  While  there  hai 
been  an  increase  in  the  quantity  exported, 
there  has  been  no  change  in  price.  Accord- 
ing to  the  customs  returns,  the  value  of  a 
ton  of  Ceylon  graphite  works  out  at  $100.56. 

The  native  merchants  have  no  idea  as  .0 
the  position  of  the  market.  They  base  their 
calculations  on  the  export  figures  and  dra'v 
their  own  conclusions,  without  paying  the 
slightest  attention  to  the  actual  condition  of 
the  markets  of  the  world. 
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A  Simple  Method  of  Recovering'  Silver  from  Silver 

Plating'  Solutions. 


The  usual  methods  of  recovering  silver 
from  cyanide  silver  plating  solutions  are  quite 
unsatisfactory.    They  are  as  follows: 

1.  By  precipitation  of  the  silver  as  chloride 
hy  decomposing  the  cyanide  solution  with, 
muriatic  acid.  This  operation  is  very  unsat- 
isfactory, on  account  of  the  great  danger  from 
tl.e  cyanogen  fumes  that  are  evolved  when 
the  acid  decomposes  the  cyanide.  The  opera- 
tion must  be  conducted  out  of  doors.  Many 
persons  have  lost  their  lives  in  carrying  out 
this  method,  and  it  is  one  never  recommended 
except  in  experienced  hands,  and  even  then 
few  desire  to  undertake  the  precipitation  of  a 
large  amount.  For  very  small  solutions  it 
ma\'  answer. 

2.  l'>y  evaporation  of  the  solution  to  dry- 
ness and  fusing  the  residue  and  obtaining  u 
button  of  metallic  silver.  This  operation  too 
is  somewhat  dangerous,  as  cyanogen  fumes 
are  given  off  during  the  evaporation.  The 
evaporation  is  also  a  difficult  operation  except 
in  case  the  necessary  apjiaratus  is  possessed. 
Even  under  favorable  conditions,  the  process 
is  a  slow  one. 

The  method  about  to  be  described  will,  it  is 
bolicvcil,  greatly  simplify  the  recovery  of 
silver  from  cyanide  plating  solutions  as  it  is 
so  simple  that  no  special  apparatus  is  required, 
and  is  entirely  free  from  danger  as  tli.: 
cyanide  is  not  decomposed. 

Pr\nc'\f<\e  of  the  Process. 

The  process  is  based  upon  the  fact  that 
silver  sulphide  is  only  slightly  soluble  in  potas 
sium  or  sodium  cyanide.  When  a  soluble  sul- 
phide (such  as  sodium  sulphide)  is  added  to  a 
silver  plating  solution,  the  silver  is  converted 
into  the  sulphide  which  separates  out.  It  will 
readily  be  understood,  therefore,  that  nothing 
could  be  more  simple.  Xo  special  apparatus, 
special  skill  or  expensive  chemicals  are  re- 
quired. The  silver  sulphide  settles  readily 
and  the  solution  may  be  siphoned  off  without 
difficulty. 

.If't^iiratus  (iiid  Clieiiiicals  Xceessury. 

The  only  apparatus  needed  are  vessels  for 
holding  the  solution.  Tanks,  barrels,  carboys 
or  bottles  may  be  used  so  that  it  may  be  said 
that  no  special  appliances  are  re  luired.     Anv- 


thing  that  will  hold  water  will  do.     The  oper- 
ation is  conducted  cold. 

The  only  chemical  needed  is  a  sulphide  sol- 
uble in  water  and  for  this  purpose  liz'er  of 
sulphur  has  been  found  to  answer  admirab'y. 
Ammonium  sulphide  may  also  be  used,  but  it 
is  more  costly  than  the  liver  of  sulphur  and 
gives  no  better  results.  Every  plating  estab- 
lishment possesses  liver  of  sulphur  or  may 
readily  obtain  it.  It  is  one  of  the  cheapest 
materials  used  in  plating. 


Method  of    Siphonint;   off  the   Clear  Liquid  from  the 
Silver  Sulphide. 

I'recipituliii<i  the  .S'ilz  er. 
The  cyanide  plating  solution  should  be  first 
diluted  with  water,  as  it  has  been  found  that 
the  silver  suli)hide  is  much  more  insoluble  in 
dilute  potassium  cyanide  than  in  strong,  and 
as  all  plating  solutions  contain  free  cyanide, 
the  water  is  used  to  reduce  the  strength.  The 
more  water  added,  the  less  soluble  the  silver 
sulphide  will  be ;  but  there  seems  to  be  no 
need  of  going  beyond  a  certain  limit.  It  has 
been   found  that  if  the  silver  solution  is  dilu- 
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ted  with   twice   its   volume   of   water,   there   is 
very  little  loss  of  silver. 

To  commence,  therefore,  take  the  follow- 
ing: 

Water     2  parts 

Silver   Plating   Solution i  part 

Stir  the  solution  well  with  a  stick  of  wood 
and  then  it  will  be  ready  for  the  addition  of 
the  liver  of  sulphur  solution. 

The  liver  of  sulphur  is  not  added  to  the 
solution  as  the  solid  substance,  but  is  fir:,L 
dissolved  in  water.  Dissolve  in  the  following 
proportions  : 

Water     i  gallon 

Liver  of   Sulphur   i   lb. 

It  is  advisable  to  tilter  the  liver  of  sulphur 
solution  before  using  it  as  it  can  be  more  read- 
ily seen  when  all  the  sulphur  is  precipitated.  A 
clear,  yellow  solution  is  thus  obtained.  The 
filtering  is  not  wholly  necessary  and  does  not 
affect  the  final  results,  but  serves  to  render  it 
easy  to  ascertain  when  the  precipitation  is 
complete. 

The  solutions  are  all  used  at  the  ordinary 
temperature  and  need  never  be  warmed.  Add 
the  liver  of  sulphur  solution  little  by  little  to 
the  mixture  of  water  and  silver  plating  solu- 
tion and  stir.  For  a  few  seconds  there  is  nu 
action.  Init  soon  the  solution  begins  to  turn 
brown  and  finally  lilack.  Stir  well  and  then 
add  more  of  the  liver  of  sulphur.  In  five  or 
ten  minutes  the  black  silver  sulphide  will  have 
settled  to  the  bottom  of  the  vessel  and  a  clear 
liquid  left  on  top.  Take  out  some  of  this 
clear  liquid,  if  necessary  to  see  it  in  good 
light,  and  add  some  more  liver  of  sulphur 
solution  to  it.  Allow  to  stand  a  few  minutes 
and  see  if  any  more  silver  sulphide  comes 
down.  If  the  solution  still  remains  clear,  i": 
indicates  that  all  the  silver  has  been  thrown 
down  as  the  sulphide  and  no  more  liver  of 
sulphur  need  be  used.  The  liver  of  sulphur, 
however,  must  be  added  to  the  silver  solution 
until  no  more  silver  sulphide  is  precipitated. 
This  point  is  readily  determined,  however,  by 
allowing  the  solution  to  settle  and  then  add- 
ing more  liver  of  sulphur.  An  excess  of  liver 
of  sulphur  in  the  solution  does  no  harm. 

(Ihtiii'iiiif/  ihc  Silicr  Siilf^'iide. 
The  solution  thus  treated  and  containing  the 
silver  precipitated  as  silver  sulphide,  is  well 
stirred  and  allowed  to  stand  for  a  short  time 
to  settle.  'Tlis  usrally  takes  an  hour  or  two. 
but  if  left  over  ni:l''l  the  silver  sulphide   will 


have    become    more    dense   than    in    a    shorter 
time. 

The  clear  solution  on  the  top  of  the  silver 
sulphide  is  siphoned  off  by  means  of  a  rubber 
tube.  If  the  amount  of  solution  is  small  it 
may  be  drawn  off  in  the  manner  shown  in  the 
illustration.  The  tube  is  first  filled  with  water 
and   then   immersed   in   the   solution. 

When  the  clear  solution  is  drawn  down  to 
the  silver  sulphide,  water  is  added  and  the 
wdiole  stirred,  allowed  to  settle  and  the  clear 
liquid  again  siphoned  off.  This  should  be 
repeated  four  or  five  times.  Cold  water  does 
as  well  as  hot  water  for  the  purpose.  After 
the  four  or  five  wash  waters  have  been  drawn 
off.  the  black  silver  sulphide  is  poured  on  to 
a  filter  of  some  kind  (canvas  or  other  fine 
cloth)  or  is  filtered  in  a  glass  funnel  with 
filter  paper.  Here  the  washing  should  be  re- 
peated four  or  five  times,  allowing  all  the 
water  to  drain  off  before  adding  fresh  wash 
water.  In  this  manner  the  silver  sulphide  is 
washed  free  from  any  cyanide  solution. 

The  silver  sulphide  is  next  placed  in  a  por- 
celain dish  and  dilute  nitric  acid  (i  part  of 
water  and  i  part  of  strong  nitric  acid)  is 
poured  on  it.  One  part  of  the  sulphide  takes 
about  10  parts  of  the  acid  to  dissolve  it.  The 
whole  is  warmed  for  some  time  when  the 
silver  sulphide  will  be  dissolved  as  silver 
nitrate.  The  solution  will  usually  be  grayish - 
white  when  the  silver  sulphide  has  gone  into 
solution  on  account  of  the  separated  sulphur, 
but  if  any  black  residue  remains,  it  indicates 
that  either  the  warming  has  not  been  suffi- 
ciently prolonged  or  the  amount  of  acid  is  not 
sufficient. 

When  the  solution  appears  free  from  black 
sediment,  it  has  warmed  long  enough  anfl 
should  then  be  diluted  with  an  equal  volume 
of  cold  water  and  either  filtered  or  allowed  to 
settle.  The  clear  solution  is  one  of  silver  ni- 
trate containing  some  free  nitric  acid.  The 
silver  may  be  thrown  down  with  common  salt 
or  muriatic  acid  and  silver  chloride  made  of 
it.  or  copper  wire  or  sheet  may  be  inserted  in 
the  solution  and  metallic  silver  precipitated. 
This  part,  however,  needs  no  special  comment. 

Experimental  Results. 

In  order  to  determine  the  amount  of  silver 
lost  in  the  process  that  it  might  be  •  known 
whether  it  can  be  called  accurate  or  approx- 
imate, the   following  experiments  were  made : 

A  silver  plating  solution  was  made  up  in  a 
vcrv   accurate   manner   so   as   to  contain   prac- 
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tically  the  quantity  of  silver  and  free  cyanide 
used  in  ordinary  plating. 

To  make  the  solution,  24.65  grams  of  pure 
'  silver  were  converted  into  chloride  and  then 
dissolved  in  only  enough  potassium  cyanide  to 
take  it  all  up.  Potassium  cyanide  equivalent 
to  3  oz.  per  gallon  was  then  added  and  the 
whole  diluted  to  exactly  1000  c.c.  The  solu- 
tion thus  obtained  may  be  considered  as  an 
average  silver  plating  solution  and  contained 
th"  following  proportions  : 

Water     i  gallon 

Silver    3  oz. 

Free  Cyanide   3  oz. 

This  solution  is  used  quite  extensively  in  silver 
plating  flat-ware.  It  was  considered  suitable 
for  the  test. 

The  solution  was  divided  accurately  into 
two  parts.  The  first  part  was  diluted  with 
twice  its  amount  of  water,  the  silver  precipi- 
tated with  liver  of  sulphur,  the  silver  sulphide 
filtered  out  and  the  silver  in  it  determined 
analyticallx'.  Tlic  second  portion  was  diluted 
with  four  times  its  volume  of  water  and  the 
silver  precipitated  and  determined  in  the  same 
manner.  The  amour.t  of  silver  obtained  is  as 
follows : 

Silver   Used    12.325  grams 

Silver  Obtained   .  .    12.10-)  grams 


THe     Po^ver     Reqtiired     ir\     the 

Plating      Department      of     a 

Manufacturing  Plant. 


Loss     0.216  grams  =:  1.75% 

Second  Solution. 

Silver  Used    12.325  grams 

Silver  Obtained  . .    12.136  grams 


Loss     o.i8q  grams  =  1. 53% 

It  will  be  noticed,  therefore,  that  in  the 
solution  with  the  most  water  added,  the  loss 
of  silver  is  the  less,  but  the  amount  of  loss  is 
quite  small  in  either  case.  It  is  no  more  than 
would  be  expected   in  any  such   operation   of 

""^  bpivering   silver    from    a    solution. 

'"eo.olie  ease  of  working  the  method,  the  free- 
^■t  .n  from  any  cyanogen  gas,  and  the  low  cost 
commend  the  use  of  the  process  and  it  is  be- 
lieved that  it  will  be  found  all  that  is  claimed 
for  it. 


In  a  recent  investigation  regarding  the 
feasibility  of  replacing  several  independent 
power  plants  with  one  central  plant  in  a  large 
manufacturing  concern,  the  engineers,  Lock- 
wood,  Greene  &  Co.,  of  Boston,  had  occasioi 
to  determine  accurately  the  power  require- 
ments of  the  various  departments.  As  their 
tests  were  carried  to  a  great  decree  of  refine- 
ment, some  very  interesting  data  was  collected 
concerning  the  amount  of  power  required  for 
certain  individual  machines  and  groups  of 
machines. 

The  information  tliey  obtained  in  regard  to 
the  power  necessary  to  drive  the  equipment  m 
the  plating  department  is  of  particular  interest 
as  there  is  a  great  scarcity  of  such  data.  In 
the  hardware  plating  department,  the  equip- 
ment included  one  60"  Sturtevant  exhauster, 
one  1500  ampere  plating  dynamo,  two  plating 
rolling  barrels  and  four  small  brush  lathes. 
Tests  showed  that  the  plating  barrels  and 
lathes  could  be  started  with  8.1  h.  p.  ;  the  ex- 
hauster, the  four  lathes  and  the  dynamo,  run- 
ning free,  required  6  h.  p.  ;  the  two  plating 
barrels  required  6./  h.  p.  ;  operating  all  the 
equipment  and  supplying  600  amperes  at  si.< 
volts  to  the  barrels  required  14.6  h.  p. 

In  the  fork  and  handle  finishing  depart- 
ment it  w-as  found  that  100  polishing  and 
grinding  wheels  required  about  1/2  h.  p.  eac'i. 
In  the  cutlery  plating  department  tests  showed 
that  the  average  power  consumption  of  the 
nickel  tanks  was  0.65  h.  p.  each,  of  the  silver 
tanks  0.68  h.  p.  Each  end  of  the  stripper 
tanks  0.70  h.  p.  each.  For  this  class  of  work 
a  general  allowance  was  made  of  0.70  h.  p. 
per  tank. 


Pin-dust  is  the  name  applied  to  the  fine, 
granular  yellow  brass  material  resulting  from 
the  manufacture  of  brass  pins.  It  is  always 
soaked  to  a  greater  or  less  degree  with  oil. 


Japanese  lacquer  is  not  really  a  lacquer  but 
is,  in  reality,  a  varnish.  It  is  analagous  to  the 
spirit  \arnisiu'S  containing  shellac. 


While  a  benzine  dip  is  quite  efficacious  and 
satisfactory  in  removing  the  greater  portion 
of  grease  or  oil  from  work  to  be  plated,  it 
always  involves  more  or  less  danger  and  the 
majority  of  establishments  do  not  care  to  use 
it.  \''arious  soaps  are  now  used  in  place  ol 
it   as  they  have  grease  dissolving  properties. 
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Erroneous    Idea    in    Regard    to 
Removal  of  Iron   from    Mol- 
ten Brass  by  Means  of  a 
Magnet. 


There  seems  to  be  a  prevailing  notion  in  the 
brass  foundrj-  industry  that  if  a  powerful 
electromagnet  be  held  over  a  pot  of  molten 
brass  containing  iron,  the  magnet  will  remove 
the  iron,  leaving  the  brass  entirely  free  from 
it ;  and  that  such  a  method  would  be  useful  in 
making  a  yellow  brass  ingot  from  light  brass 
(which  is  the  term  for  ordinary  brass  scrap 
such  as  old  clocks,  lamps,  etc.,  and  which  con- 
tain considerable  iron  in  the  form  of  screws, 
rivets,  studs,  etc.) 

This  method,  were  it  possible,  would  prove 
a  most  valuable  process  to  the  scrap  metal 
refiner:  but,  unfortunately,  it  will  not.  Al- 
though iron  is  magnetic  when  cold  and  at  a 
very  low  red  heat,  (below  the  melting  point 
of  brass),  it  loses  its  magnetic  property  when 
at  the  temperature  of  molten  brass. 

As  an  illustration  of  the  non-magnetic  prop- 
erty of  iron  at  a  red  heat,  let  a  piece  of  iron, 
such  as  a  nail,  be  heated  to  a  red  heat  and  a 
small  magnet  applied  to  it.  The  magnet  will 
not  attract  it.  As  the  iron  cools,  keep  trying 
the  magnet  upon  it,  or  hold  it  near  the  iron 
while  cooling.  When  nearly  a  black  heat  has 
been  reached,  the  iron  will  immediately  jump 
for  the  magnet  and  cling  to  it. 

It  will  be  appreciated,  therefore,  that,  inas- 
much as  iron  or  steel  is  not  attracted  by  the 
magnet  at  a  red  heat,  it  cannot  be  removed 
from  molten  brass  in  this  manner. 


Gun     Metal     and      Its      Present 
Value  in  tHe  Brass  Foundry. 


Gun-metal  owes  its  name  to  the  fact  that  a^ 
one  time  it  was  used  by  our  own  Government 
for  making  bronze  cannon.  The  advent  of  the 
forced  steel  gun,  however,  soon  brought  about 
the  abandonment  of  the  bronze  gun,  but  the 
name  of  gun-metal  has  still  remained,  and 
while  not  used  at  all  at  the  present  time  for 
making  guns,  it  has  proved  to  be  the  best  of 
the  so-called  tin  bronzes  for  many  lines  of 
work. 

Among  the  ordinary  mixtures  of  the  brass 
foundry,  there  is  none  so  good  as  a  straight 
gun  metal.  It  owes  its  value  to  several  char- 
acteristics : 

I.  It  casts  exceptionally  well,  with  soun<l- 
ness  and  with  a  small  amount  of  shrinkage. 


2.  It  is  stifif  and  strong,  and  while  not  pos- 
sessing the  high  tensile  strength  of  some  of 
the  other  bronzes,  it  is  a  very  reliable  mix- 
ture and  much  dependence  can  be  placed  upon 
it. 

3.  It  is  quite  non-corrosive  and  stands  sea 
water  well. 

Two  general  formulas  are  in  use  for  gun- 
metal  : 

For  Work  Requiring  the  Highest  Strength. 

Copper     88  lbs. 

Tin    10  lbs. 

Zinc    •  •     2  lbs. 

No  lead  is  used  in  the  above  mixture  as  it  has 
been  found  to  detract  from  its  strength.  The 
metal  is  hard  and  tough  and  these  properties 
must  be  taken  into  consideration  when  it  is 
used.  It  cannot  be  worked  on  high  speed 
machinery.  It  will  give  about  30,000  lbs.  per 
sq.  in.  tensile  strength  in  good  castings. 

The  second  formula  is  frequently  used, 
though  not  as  much  as  the  other.  It  ditifers 
from  the  first  mixture  only  in  the  lead  which 
it  contains.  The  lead  is  added  for  the  purpose 
of  imparting  a  free  cutting  quality.  The  mix- 
ture is  not  as  strong  as  the  one  without  lead. 

Free  Turning  Gun-Mcta!. 

Copper     86  lbs- 

Tin    10  lbs. 

Zinc    2  lbs. 

Lead     2  lbs. 

This  mixture  is  hard,  but  turns  more  freely 
than  the  first  one.  It  is  practically  as  non- 
corrosive  as  the  first. 

When  the  best  bronze  castings  are  desired 
and  there  is  no  stint  in  co.st,  the  use  of  the  first 
mixture  is  always  advocated.  It  will  cast  well 
and  there  will  be  little  waste  in  melting.  Cus- 
tomers will  usually  be  satisfied  with  it  for  the 
majority  of  work  when  a  strong  bronze  is  de- 
sired. It  should  always  be  made  from  new 
metals.  in 

The  use  of  gun-metal  in  a  brass  founditeco 
always  attended  with  great  satisfaction,  both 
to  the  molders  and  owner.  It  is  to  be  recom- 
mended for  the  general  run  of  work  and  the 
castings  will  be  found  exceptionally  uniform. 
Uniformity  in  a  general  run  of  work  is  always 
advantageous,  and  in  gun-metal  castings  it  will 
be  found  in  the  highest  degree.  In  fact, 
there  is  no  other  mixture  that  will  give  such 
satisfactory  results. 
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A  New  BlacR  FiriisH   on  Brass, 

Bronze      and      Copper      by 

Means  of  Potassium 

Persulphate. 


The  persulphates  are  comparatively  new 
chemicals  and  it  is  only  within  the  past  five 
or  ten  years  that  they  have  been  in  commer- 
cial use.  Among  them,  potassium  persulphate 
is  the  best  known  and  can  now  be  obtained 
commercially  at  a  fairly  reasonable  price 
(about  $1.50  per  lb.)-  The  persulphates  have 
the  property  of  giving  up  oxygen  when  heated 
in  solution,  and  it  is  to  this  property  that  the 
present  method  of  producing  a  black  color  on 
brass,  bronze  or  copper  owes  its  existence. 
The  oxygen  given  off,  oxidizes  the  surface  of 
the  metal  with  the  production  of  the  black 
color. 

The  process  was  discovered  and  lir^t 
described  in  the  Deutsche  Mecliaiiisclie- 
Zeiiung  by  E.  Grosschuft'.  The  method  has 
also  been  proved  to  be  satisfactory  and  capa- 
ble of  giving  a  black  color  equal  to  that  of  the 
best  black  nickel.  The  author  describes  his 
process  in  the  following  manner : 

"Copper  and  alloys  rich  in  copper  are  not 
colored  black  by  alkali  solutions  alone,  but 
only  in  presence  of  an  oxidizing  agent.  The 
heating  of  the  metal  in  a  5  per-cent  solution 
of  caustic  soda  is  recommended,  to  which 
frequent  additions  of  about  I  per-cent  of  po- 
tassium persulphate  are  made.  The  solution 
is  maintained  at  the  boiling  point.  Zinc,  tin, 
aluminum,  iron,  nickel,  German-silver  and 
hard  and  soft  solders  are  not  colored  by  this 
treatment.  For  brass  and  aluminum-bronze, 
a  10  per-cent  solution  of  caustic  soda  must  be 
used.  A  film  of  cuprous  oxide  is  colored 
black  more  readily  and  rapidly  than  metallic 
copper.  Spots  of  solder  or  of  passive  copper 
on  the  surface  of  the  metal  are  preferably 
coated  with  copper  by  electrodeposition  before 
the  treatment." 

The  method  was  subjected  to  test  and  found 
to  be  as  stated.  The  manner  of  carrying  out 
the. process  is  as  follows: 

Solution    for    Cot>f>cr    or    Bronze. 

Water   i  gallon 

Caustic   Soda    4  oz. 

Potassium  Persulphate    1  oz. 

The  solution  is  heated  to  boiling  and  the 
copper  or  bronze  article,  previously  cleaned 
from  grease  or  oil,  is  immersed  in  it.  The 
heating   is   continued    for   a   time   sufficient   to 


produce  the  black  color.  This  may  take  from, 
5  to  15  minutes  as  the  color  gradually  forms 
and  starts  with  a  brownish  discoloration 
which  gradually  deepens,  finally  becoming 
black.  If  the  color  is  too  slow  in  forming,, 
then  more  of  the  potassium  persulphate  should 
be  added. 

Solution    for   Brass. 

Water   i  gallon 

Caustic   Soda    8  oz. 

Potassium   Persulphate    i   oz. 

The  method  of  treating  the  brass  is  the  same 
as  that  of  the  copper.  The  color  is  equally  as 
good,  however,  but  the  larger  amount  of 
caustic  soda  is  required  to  attack  the  surface. 


Brass  Article  Blackened  by  the  Solution. 

The  black  culor  produced  is  very  adherent 
and  may  be  buffed  to  a  high  color.  If.  how- 
ever, the  surface  of  the  metal  is  highly 
polished,  the  black  color  film  will  likewise  be 
polished. 

The  process  seems  highly  satisfactory,  but 
cannot  be  called  a  cheap  one,  on  account  of 
the  fact  that  the  potassium  persulphate  is  not 
cheap.     I'or  many  luirprses  perhaps  it  will  be 
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found  useful,  and  is  one  of  the  things  that 
serves  to  bring  about  progress  in  the  art  of 
metal  coloring. 


THe    Amount     of    Copper    tHat 

Can  Combine  ^vith  Metallic 

I^ead.* 


As  the  question  has  often  been  asked  how 
much  copper  can  be  combined  with  metallic 
lead  in  the  regular  way,  and  many  lead  alloys 
are  sold  in  which  it  is  stated  that  considerable 
copper  is  present,  it  was  found  expedient  to 
make  an  experiment  to  settle  the  question. 
It  is  well  known,  however,  that  lead  will  com- 
bine with  but  a  small  amount.  Just  what  this 
amount  is  does  not  appear  to  have  been  de- 
termined before. 

To  make  the  experiment,  the  following 
amounts  of  lead  and  copper  were  melted  to- 
gether in   a  graphite   crucible : 

Lead   95  lbs. 

Copper     5  lbs. 

The  two  were  placed  together  in  the  cru- 
cible and  heated  to  the  melting  point  of  the 
copper.  The  mixture  was  then  stirred  and 
poured  out  into  an  ingot  mold  and  allowed  to 
cool.  The  ingots  thus  obtained  were  then 
melted  in  an  iron  kettle  at  about  the  temper- 
ature used  in  melting  lead.  When  this  was 
done  and  the  metal  poured,  a  thick,  pasty 
mass,  resembling  zinc  dross  was  left.  Raising 
the  temperature  a  little  higher  gave  the  same 
result,  and  it  was  found  that  practically  a  red 
heat  was  necessary  in  order  to  render  the 
whole  mass  fluid. 

The  whole  metal  was  then  re-melted  at 
about  the  pouring  temperature  of  molten  lead, 
and  poured  out  into  molds.  Only  the  liquid 
portion  was  poured.  The  thick,  pasty  mass 
which  was  left  was  not  used.  The  liquid 
portion  ran  freely  into  the  mold,  and  as  far  as 
could  be  seen,  ran  as  well  as  pure  lead. 

It  was  assumed,  therefore,  that  the  liquid 
portion  which  was  poured  into  the  molds, 
contained  the  maximum  amount  of  copper 
that  lead  will  take  up  and  run  freely  at  the 
pouring  temperature  of  molten  lead.  An 
analysis  gave  the   following  results : — 

Lead    99-36  % 

Copper    0.64  % 

Tt  should  be  appreciated,  however,  that  when 
tin  is  present  in  a  lead  alloy,  more  copper  can 


be  combined  with  it  than  when  only  lead  is 
present.  The  more  tin  used  in  a  lead  alloy, 
the  greater  the  amount  of  the  copper  than  can 
be  combined. 

It  will  be  understood,  accordingly,  that  less 
than  one  per-cent  of  copper  will  alloy  wi'h 
lead  under  ordinarv  conditions. 


Fluxes  and  Fluxes. 


♦Laboratory  Experiment. 


More  good  news  for  the  foundryman !  The 
flux  barometer  is  constantly  rising.  Flux  first 
and  metal  afterwards  may  soon  be  the  rule. 
Martha  P.  Jewett  of  Evansville,  Indiana,  has 
been  kindly  granted  a  patent  (No.  977.4o6, 
Nov.  29th.)  on  five  brand  new  fluxes: 
Formula.  A^o.  i. 

Fluor-Spar    55  % 

Red    Clay   35  % 

Dolomite      \0  % 

Colored  with  carbon  or  left  uncolored. 
Fonuula   No.   2. 

Fluor-Spar      50      % 

Clay     36.4  %  * 

Colored  with  carbon  or  left  uncolored. 
Formula  No.  3. 

Fluor-Spar      80  % 

Red    Clay    10  7o 

Zinc    Carbonate    5  % 

Dolomite      5  % 

Also  I  lb.  of  black  oxide  of  manganese  to 
every  500  lbs.  Colored  with  carbon  or  left 
uncolored. 

Fonuula  No.  4. 

Fluor-Spar    30  % 

Red    Clay    10  % 

Zinc     Carbonate    10  % 

Black   oxide   of   manganese,  8  to  9  lbs.   per 
barrel.     Colored  with   carbon   or  uncolored. 
Formula   No.   5 

Fluor-Spar    33-i/3  % 

Red  Clay  33-i/3  % 

Dolomite    33-i/3  % 

Black  oxide  of  manganese,  2  lbs.  to  every 
57  lbs.  of  the  mixture. 

According  to  a  recent  Consular  Report, 
there  is  only  one  company  in  Italy  making 
aluminum.  The  works  are  located  at  Bussi  di 
Tirino,  Province  of  Aquila.  About  4,000 
horse-power  are  utilized  and  210  men  are  em- 
ployed. The  output  is  about  600  tons  per 
year. 

*\Vhat   the    remainder   of   the    loo'/r    is    not 

disclosed. 
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Stripping     NicKel     Deposits 
from  Iron  or  Steel. 


Upon  many  kinds  of  nickel  plated  iron  or 
steel  work  it  will  hardly  pay  to  strip  the  nickel 
off  in  case  a  poor  job  of  plating  has  been 
done,  as  the  goods  may  be  too  cheap  to  war- 
rant it.  In  snch  cases  it  is  wise  to  consign 
them  to  the  scrap  heap.  In  other  instances  't 
may  be  frequently  desired  to  strip  the  nickel 
from  expensive  goods,  such  as  cutlery,  fire- 
arms, surgical  instruments,  or  similar  kinds  of 
articles  upon  which  considerable  labor  h  ts 
been  spent  previous  to  nickel   plating. 


Steel  Shears  Before  and  After  Stripping  of  the 
Nickel. 


The  method  of  removing  the  nickel  usually 
has  been  to  re-polish  the  goods,  but  in  many 
instances  this  has  been  too  expensive.  While 
nitric  acid  will  remove  the  nickel,  it  also 
attacks  the  iron  or  steel  and  pits  it.  The 
following  stripping  bath  has  been  in  use  for 
many  years  in  some  concerns  who  have  kept 
it  to  themselves.  It  is  not  generally  known. 
The  solution  is  used  with  the  electric  current : 

Xickcl   Sirif>piiig    Solution. 

Water     i  gallon 

Potassium    Cyanide    12  oz. 

Yellow   Prussiate   of   Potassium     2  oz. 

The  iron  or  steel  to  be  stripped  is  hung  in 


the  solution  as  the  anode  and  the  nickel 
"backed  oft'."  The  bath  is  used  warm.  The 
temperature  of  about  I20°F.  is  generally  em- 
ployed. A  steel  or  iron  plate  is  used  as  the 
cathode. 

For  goods  upon  which  there  is  only  a  light 
nickel  deposit  the  stripping  takes  but  a  few 
hours.  Heavy  nickel  deposits  may  take  all 
day.  The  operation,  however,  requires  no  at- 
tention and  the  time  consumed  is  not  of  much 
importance. 

The  iron  or  steel  surface  is  not  attacked  and 
will  not  be  pitted.  The  nickel  is  frequently 
lifted  ofi'  in  scales  or  layers.  The  usual  cur- 
rent for  nickel  plating  is  employed. 


Purify^ing  Mag'nesiutn. 


The  largest  producer  of  metallic  magnesiurii 
in  the  w^orld  is  the  Chemische  Fabrik 
Griesheim-Elcctron  of  Frankfort,  Germany. 
They  use  the  following  method  for  purifying 
magnesium  : 

The  metallic  magnesium  is  fused  under  a 
layer  of  common  salt  which  has  a  melting 
point  considerably  higher  than  that  of  the 
metal.  The  whole  mass  having  been  thor- 
oughly stirred  is  allowed  to  cool.  The  salt 
solidifies  first  leaving  the  molten  magnesium 
underneath.  The  crust  of  salt  is  then  broken 
and  the  magnesium  poured  out  into  a  closed 
vessel  heated  to  about  700°C.  The  metal  is 
then  maintained  at  this  temperature  for  some 
time  w^hile  a  current  of  hydrogen  gas  is  passed 
through  it.  This  gas  has  no  effect  on  metallic 
magnesium  itself,  but  serves  to  remove  the 
traces  of  chloride  that  may  be  still  present  in 
it. 

By  removing  the  last  traces  of  chlorides,  it 
is  claimed  that  the  magnesium  is  rendered 
much  more  non-corrosive.  The  corrosion  of 
the  metal,  it  is  stated,  is  caused  to  a  great 
extent  by  the  presence  of  impurities. 


It  has  been  found  that  the  reason  some 
varieties  of  soft  steel  or  iron  rust  or  corrode 
so  rapidly,  is  on  account  of  the  impurities  ii; 
it.  The  purest  iron  rusts  the  slowest.  .A 
very  pure  iron  is  now  being  made  for  use  in 
instances  where  the  minimum  amount  of 
rusting  is  necesary,  and  it  has  been  found  r.i 
give  excellent  results.  It  is  almost  free  froi'i 
impurities. 
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A     Review     of    the      NicKel 
Plating  Industry. "^ 


By  Charles  H.  Buchan: 


The  nickel  plating  industn-  in  this  country 
was  developed  and  carried  on  practically  in 
the  earh-  70's  in  Xew  York  City  by  a  fevv 
job  plating  concerns.  The  nickel  was  obtained 
from  Joseph  Wharton,  who  controlled  mines 
in  Pennsylvania,  and  was  used  for  anodes  i  1 
the  form  of  grain  nickel.  Dr.  Isaac  Adams  of 
Boston,  ]Mass.,  was  the  inventor  of  the  process 
of  the  electrodeposition  of  nickel,  using  sul- 
phate of  nickel  and  ammonia  (double  nickel 
salts)  for  his  solutions.  About  that  time  two 
or  three  plating  concerns  were  using  chloride 
of  nickel  and  ammonia  solutions  with  good 
results  and  continued  to  do  so  until  Dr. 
Adams'  patents  were  sustained  some  time 
later. 

My  first  experience  in  nickel  plating  dates 
"back  to  the  early  days  of  the  process.  For 
nickel  anodes,  we  used  large  carbon  plates  set 
in  hard  wood  frames,  holes  being  drilled  in 
same  in  order  to  attach  the  canvas  covers  and 
make  a  good  receptacle  for  holding  the  grain 
nickel.  The  carbon  anodes  were  then  filled 
with  coarse  grain  nickel,  packing  it  in  tightlv 
to  form  a  good  contact  with  the  carbon  plates. 
In  depositing  from  this  form  of  an  anode,  the 
grain  nickel  would  oxidize  freely,  making  it 
necessary  to  wash  them  out  frequently  in 
order  to  remove  the  loose  oxide  and  form 
better  conductivity.  The  old  nickel  that  was 
removed  from  the  carbon  anode  which  had 
been  run  for  some  time  in  the  bath,  was  saved 
and  dissolved  with  acid  for  nickel  salts.  In 
fact,  at  that  time  the  platers  made  their  own 
nickel  salts,  and  with  the  assistance  of  a  helper 
ran  a  number  of  batteries  in  order  to  obtain 
enough  current  for  the  tanks. 

The  Bunsen  cells  proved  to  be  the  best  bat- 
tery at  that  time  for  nickel  plating.  In  order 
to  gain  time  in  plating,  we  would  run  a 
couple  of  cells  on  a  tank  full  of  iron  work 
during  the  night.  With  the  low  tension  cur- 
rent and  time,  we  obtained  a  fine,  heavy  de- 
posit. 

I  have  noticed  that  some  plating  plants  are 
now  using  a  carbon  back  basket  and  other  re 
ceptables  to  use  up  their  scrap  nickel  in  their 
plating  tanks.     I  fail  to  see  where  there  is  any 

♦Reprinted  from  The  Quarterly  Review  of 
the  Xational  Electro-Platers'  Association. 


economy  in  this  method.  The  oxide  ths.t 
forms  on  the  pieces  of  anodes,  also  the  sedi- 
ment and  impurity  with  poor  circulation,  make 
a  partial  non-conductor  of  the  anodes.  This 
form  of  using  up  scrap  anodes  has  been  tried 
out  several  years  but  with  little  success,  ft 
is  more  profitable  to  sell  the  scrap  or  have 
same  recast. 

The  first  experience  we  had  with  cast  nickel 
anodes  was  not  very  satisfactory.  In  a  short 
time  they  began  to  disintegrate  and  crumble, 
making  it  necessary  to  cover  them  with  a 
muslin  bag  in  order  to  hold  them  together. 
About  the  time  the  plating  dynamo  was  being 
perfected  in  1875  and  1876  we  were  able  to 
obtain  anodes  that  were  more  satisfactory. 
The  plating  dynamos  were  invented  and  per- 
fected by  some  of  the  nickel  platers  in  the 
early  daj's  of  plating;  ^Ir.  Edward  Weston, 
inventing  and  perfecting  the  Little  Wonder 
dynamo  for  the  Hanson  &  Van  Winkle  Co.  ; 
Mr.  L.  L.  Smith,  an  old  plater,  inventing  the 
Little  Joker  dynamo  for  \\'allace  &  Sons,  01 
Ansonia,  Conn.  And,  I  believe,  Mr.  Brush,  of 
Chsveland,  was  interested  in  plating  and  it  was 
due  to  one  of  his  first  plating  dynamos  that 
he  discovered  the  use  of  the  carbon  light. 
This  was  certainly  a  good  record  for  some  of 
our  older  platers. 

Nickel  anodes  are  cast  generally  in  two 
grades  for  the  electro-plating  trade,  90-92 5^ 
and  85-87%  in  purit}-  of  nickel.  The  standard 
grade  is  90-92%,  although  a  good  many  con- 
cerns prefer  the  85-87%  anodes.  The  lower 
grade  of  anode  dissolves  more  freely  in  the 
bath  :  the  oxide  forming  more  readily  on  the 
surface  of  the  anode,  they  have  to  be  cleaned 
frequentl}^  They  are  a  popular  anode  with 
some  of  the  stove  foundries,  also  concerns 
doing  considerable  steel  or  iron  work.  The 
nickel  deposit  has  a  good  white  color.  In 
nickel  solutions  that  have  been  run  some  time 
in  connection  with  the  lower  grade  anodes 
which  contain  iron,  some  of  the  iron  is  de- 
posited with  the  nickel.  In  fact,  all  nickel  so- 
lutions contain  more  or  less  iron,  part  of 
which  is  precipitated  as  In-droxide  and  a  small 
percentage  going  over  and  being  deposited 
with  the  nickel. 

My  experience  has  been  when  depositing 
from  the  lower  grade  anodes  it  is  better  not  to 
use  too  high  a  voltage  and  a  solution  that  is 
about  neutral.  This  anode  is  termed  by  some 
of  the  platers  a  soft  anode  on  account  of  its 
free  solubility  to  the  bath.  When  it  is  alloyed 
and  cast  properly  it  makes  a  good  anode  for 
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some  classes  of  work.  When  nickel  solutions 
become  polluted  with  impurities  and  contain 
mucli  iron  and  sediment,  at  the  low  price  of 
nickel  salts  I  think  it  is  better  to  throw  away 
the  old  solutions  and  make  new.  especially 
where  considerable  iron  work  is  being  plated. 

Tlie  quality  of  a  good  nickel  anode  depends 
upon  the  right  percentage  of  nickel  in  purity, 
to  be  free  from  copper  and  zinc  or  other 
metals  that  would  cause  the  deposit  to  be  dark 
or  streaked ;  a  solid  and  dense  anode  with  a 
fine  grain  forming  a  good  conductor,  furnisli- 
ing  metal  to  the  solution  rapidly  to  repleni.-sli 
the  bath  as  the  nickel  is  being  deposited  at  the 
cathode,  wearing  down  well  on  the  surface  in 
order  to  remove  the  oxide  from  the  anode 
freely.  An  anode  should  not  disintegrate. 
That  is,  the  nickel  should  not  separate  out  in 
metallic  particles  instead  of  forming  the  oxide. 

A  spongy  or  porous  anode  does  not  work 
well.  I  have  noticed  anodes  of  this  character 
to  be  fairly  well  insulated  from  the  solution  as 
nickel  salts,  extending  in  the  cracks  and 
porous  part  of  the  anode,  forming  a  partial 
non-conducting  terminal.  Anodes  that  do  not 
dissolve  freely  in  the  bath  are  expensive  to 
use,  requiring  more  nickel  salts  to  replenish 
the  bath  with  metal. 

.\  good  nickel  anode  with  the  solution  at 
the  right  density  should  dissolve  freely 
enough,  or  nearly  so,  to  supply  the  bath  with 
metal  as  fast  as  it  is  deposited  at  the  cathode. 
The  specific  gravity  of  a  nickel  solution 
should  not  be  too  high.  A  density  of  6" 
Beaume  would  be  a  good  standard  solution 
for  the  majority  of  work  plated  in  still  baths. 
For  basket  work  and  small  pieces  done  in 
bulk  that  are  to  be  tumbled  or  water  rolled, 
a  density  of  5°  Beaume  gives  good  results. 
This  will  give  the  anodes  a  chance  to  work 
freely  in  the  bath.  Anodes  that  are  run  in  a 
solution  of  high  specific  gravity,  have  a  ten- 
dency to  disintegrate  and  do  not  wear  down 
evenly.  This  does  not  apply  to  agitated  nickel 
solutions  where  the  specific  gravity  is  greater 
and  more  current  density  is  used. 

.\n  anode  that  is  porous  has  a  tendency  to 
form  oxide  in  the  interior  portion  of  the 
anode,  dissolving  readily  at  that  point  and 
forming  a  partial  non-conductor  of  the  plate. 

In  taking  care  of  nickel  anodes,  the  first 
important  feature  is  to  have  good,  heavy  con- 
ducting hooks,  whether  they  are  copper  or 
nickel,  having  a  good  contact  surface  on  the 
anode  rods.  The  nickel  hook  is  preferred  by 
a  good  many  platers,  as  it  does  not  corrode 


easily  and  gives  a  better  alignment  to  the 
anodes,  making  a  good,  clean  connection  with- 
out impurities  getting  to  the  bath  as  from  the 
copper  or  brass  hooks. 

After  the  anodes  have  been  in  the  bath  and 
worked  until  the  first  oxide  has  formed  well, 
they  should  be  removed  from  the  bath  and 
cleaned  off  in  water  with  a  stiff  brush  just 
enough  to  remove  the  loose  oxide.  This  will 
remove  any  skin  or  scale  that  might  have 
formed  on  the  anode  in  casting,  also  giving  the 
plate  a  chance  to  dissolve  evenly.  The  oxide 
is  saved  and  an  allowance  for  same  is  made 
by   the   anode   manufacturer. 

I  have  noticed  anodes  from  which  about  all 
of  the  nickel  had  been  deposited,  the  scale  or 
skin  remaining  on  the  surface  covering  the 
oxide  which  was  about  as  thick  as  the  original 
plate.  If  the  anodes  had  been  cleaned  to  re- 
move the  scale  when  the  first  oxide  was 
formed  better  results  would  have  been  obtain- 
ed, also  a  saving  in  nickel  salts.  An  anode 
that  has  been  sand  blasted  will  remedy  this 
trouble.  Cleaning  the  oxide  from  a  nickel 
anode  gives  more  metallic  surface  to  be  dis- 
solved readily  by  the  current,  better  conduc- 
tivity, wearing  down  more  evenly  and  keeping 
off  more  or  less  of  the  mud -and  impurities 
that  form  on  the  anode  from  the  bath. 

It  is  not  necessary  to  scrape  an  anode  down 
to  a  hard  metallic  surface  to  clean  it.  Just 
remove,  the  loose  oxide  with  a  stiff  brush ;  this 
leaves  the  plate  in  a  better  condition  to  dis- 
solve in  the  bath. 

Some  platers  have  stated  that  nickel  anodes 
contain  too  much  carbon,  which  forms  on  the 
anode  in  the  process  of  plating.  This  is  not 
the  case,  as  the  analysis  shows  less  than  1% 
in  carbon  and  this  is  not  detrimental  to  the 
anode.  The  black  oxide  of  nickel,  iron  oxide, 
with  the  carbon  and  impurities  form  on  th.-' 
anodes.  Carbon  renders  the  nickel  more  fusi- 
ble in  casting.  The  presence  of  iron  in  a 
nickel  anode  makes  it  more  homogeneous  and 
soluble,  also  wearing  down  evenly,  as  "'n 
former  years  more  carbon  was  used  in  order 
to  cast  the  metal  at  a  lower  temperature. 

In  certain  classes  of  work  where  the  surface 
of  the  articles  is  exposed  more  to  the  upper 
portion  of  the  anode,  a  heavy  deposit  being 
required  on  the  articles  and  the  upper  strata 
of  solution  being  lighter  in  density,  the 
anodes  will  dissolve  quicker  at  this  point,  cut 
in  and  break  off,  making  quite  a  loss  in  broken 
anodes.  This  also  occurs  in  mechanical  or 
barrel   plating  with   the   curved   anodes.     It  is 
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overcome  by  casting  plates  with  a  reinforced 
and  heavy  top.  Anodes  in  this  form  wear 
down   well   without  much  loss. 

A  great  many  anodes  are  sold  for  the  me- 
chanical plating  machines  or  barrel  plating, 
and  the  trade  in  this  line  is  increasing.  Most 
every  manufacturer  that  does  small  work  in 
bulk  has  installed  the  mechanical  plater.  In 
referring  to  this  class  of  plating,  it  would 
assist  the  plater  very  much  by  having  an  am- 
meter connected  in  line  in  addition  to  the 
usual  voltmeter.  In  nickel  plating  work  in 
large  quantities  in  barrels,  the  solutions  rapid- 
ly become  full  of  sediment  and  sometimes 
partly  metallic,  causing  more  or  less  short 
circuiting.  The  solutions  are  worked  at  a 
much  higher  density  than  in  still  plating,  and 
the  voltage  is  increased  on  account  of  the  re- 
sistance of  the  barrels.  In  this  class  of  plating 
the  anodes  have  a  severe  test. 

The  consumer,  in  buying  anodes,  would  do 
well  to  look  to  the  lasting  qualities  and  dura- 
bility of  a  nickel  anode.  The  percentage  of 
nickel  may  be  all  right,  but  that  is  not  all  that 
constitutes  to  make  up  a  good  anode.  I  have 
noticed  anodes  that  would  disintegrate  badly 
and  in  a  short  time  were  used  up  with  con- 
siderable loss  in  the  metallic  nickel,  separating 
out  from  the  plate. 

In  preparing  nickel  for  an  anode  by  run- 
ning it  over  two  or  three  times  with  the 
proper  fluxing  and  temperature,  the  metal  is 
purified  making  a  solid,  dense  and  homoge- 
neous casting.  By  this  method,  the  durability 
and  lasting  quality  of  a  nickel  anode  is 
obtained.  Is  it  not  more  profitable  to  purchase 
anodes  for  durability  and  quality,  than  to  buy 
them  principally  for  the  percentage  of  nickel 
that  they  contain? 

In  closing  this  article  on  nickel  anodes,  I 
wish  to  state  that  this  branch  of  the  plating  in- 
dustry in  this  country  has  greatly  increased. 
In  the  early  70's,  I  recollect  there  were  only 
five  nickel  plating  plants;  three  in  New  York 
City,  one  in  Brooklyn  and,  I  believe,  one  in 
Boston.  All  of  these  were  job  plating  plants. 
To-day,  almost  every  manufacturer  of  metal 
goods  has  installed  a  plating  plant.  About 
1,000,000  lbs.  of  nickel  are  cast  in  anode  form 
vearlv  bv  the  anode  manufacturers. 


Secret      of     Casting      Siamese 
Bronze   ("  Samrit-Bronze.*') 


Negotiations  are  now  being  carried  on  to 
amalgamate  all  the  foreign  interests  produc- 
ing aluminum,  into  a  syndicate  so  that  prices 
can  be  controlled  to  a  better  advantage. 


The  following  description  of  casting  bron~e 
in  Siani  is  given  by  Carl  C.  Hansen  of 
Bangkok,  Siam,  U.  S.  Vice-Consul-General  -n 
that  city  : 

"According  to  old  records,  the  art  of  bronze 
casting  was  introduced  into  Siam  by  the 
Chinese  in  the  eleventh  centurj-.  However, 
bronze  has  been  known  throughout  Indo- 
China  since  earliest  times,  as  shown  by  the 
finds  of  bronze  hatchets  and  arrowheads  in 
limestone  caves  and  other  places  of  deposit  of 
prehistoric  remains.  Ancient  bronze  figures 
of  Indian  divinities  and  of  the  Buddha  testify 
to  the  early  employment  of  the  bronze 
founders  in  these  cults  in  Siam. 

Figures  of  the  Buddha  are  found  in  the 
north  of  Siam  in  great  numbers  on  the  sites 
of  ancient  temples  w'hich  have  been  crumbling 
for  centuries,  leaving  the  majestic  bronze 
figures  standing  inclosed  bj^  great  forest 
trees,  and  for  worshippers  onlj-  the  wild  beasts 
of  the  jungle.  The  interesting  point  aboiit 
these  figures  is  the  perfect  condition  of  the 
bronze  after  centuries  of  exposure  to  a  trop- 
ical sun  and  rains. 

Discovery  of  the  Old  Formula. 

This  bronze  is  called  by  the  natives  "samrit" 
— the  perfect  or  auspicious  allo}^ — and  its  com- 
position for  a  long  time  remained  a  mystery, 
until  a  few  years  ago  the  formula  was  dis- 
covered by  ^lajor  Gerini  in  an  old  Siamese 
manuscript  belonging  to  the  late  king,  or 
which  the  following  is  a  translation,  with  re- 
marks by  the  Major: 

''Take  12  ticals  (i  tical  equal  to  one-half 
ounce  avoirdupois)  weight  of  pure  tin,  melt 
it  at  a  slow  fire,  avoiding  bringing  it  to  red 
heat.  Pour  2  ticals'  weight  of  quicksilver 
stir  until  the  latter  has  become  thoroughly  ab- 
sorbed and  amalgamated :  then  cast  the  mix- 
ture in  a  mold,  forming  it  into  a  bar.  Take 
one  catty  in  weight  (80  ticals)  of  refined 
copper  and  melt  it.  Then  gradually  incorpo- 
rate with  it  the  amalgam,  keeping  in  the  mean- 
time the  fused  mass  well  stirred. 

When  this  has  been  done,  throw  into  the 
crucible  a  sufficient  quantity  of  ashes  obtained 
from  the  stems  of  the  bua-bok  (terrestrial 
lotus)  creeper,  so  as  to  cover  the  molten 
metal.  Remove  the  dross  with  an  iron  ladle : 
the  metal  remaining  is  samrit  bronze.  Accord- 
ing to   this    recipe   the   proportion    of   the   in- 


THE    BRASS  AN  ORLD 


23 


gredients  employed  in  the  manufacture  of  the 
alloy  ui  question  thus  proves  to  be:  85. II 
copper,  12.76  tin,  and  2.13  quicksilver.  A  late 
qualitative  analysis  shows  that  this  alloy  also 
contains  traces  of  gold,  silver,  and  iron. 

One  of  the  best  known  statues  of  the 
Buddha  cast  of  samrit  bronze  may  be  seen 
in  the  city  of  Pitsanuloke,  Siam.  This  figure 
dates  from  the  beginning  of  the  eleventh  cen- 
tury, and  ranks  among  the  most  beautiful  ob- 
jects of  art  that  the  Siamese  have  ever  pro- 
duced. 

Mystic    Qualities— Present   Casliii;-/    Method. 

Samrit  bronze  was  also  much  used  in  old 
days  for  casting  vessels  and  implements  for 
sacred  uses,  and  was  supposed  to  be  endowed 
with  mystic  qualities. 

The  art  of  casting  bronze  Buddhas  stid 
forms  quite  a  home  industry  in  Siam.  The 
method  followed  is  to  mold  a  figure  in  clay 
and  coat  it  with  wax,  and  then  apply  a  coating 
of  clay ;  the  wax  is  melted  by  the  application 
of  heat  and  the  molten  metal  poured  in ;  when 
cold,  the  mold  is  broken  and  the  figure  cleaned 
and  polished.  In  the  temples  of  Bangkok  may 
be  seen  many  line  specimens  of  modern 
statues  of  the  Buddha,  which  compare  favor- 
al)lv  with  similar  art  of  other  countries." 


TricRs  in  tHe  Scrap  Metal 
Trade. 


THe     Production     of    Titani^xm 
A-lloy^s. 


In  two  i)atents  recently  issued  to  .A.  J.  Rossi 
of  the  Titanium  Alloy  Co.  of  Niagara  Falls, 
N.  v.,  (U.  S.  Patents  9/9.393  and  979.394.  r)ec. 
20,  1910),  the  method  of  making  alloys  of 
zinc  and  titanium,  and  tin  and  titanium  arc 
claimed.  The  oxide  of  titanium  and  oxide  of 
zinc  are  placed  in  a  crucible  with  metallic 
aluminum  and  some  slag,  and  heated  in  a  fur- 
nace. The  aluminum  reduced  the  oxides  to 
metal  with  the  result  that  an  alloy  of  zinc  and 
titanium  is  formed.  By  the  use  of  oxide  of 
tin  in  place  of  oxide  of  zinc,  an  alloy  of  tin 
and  titanium  is  produced. 

The  alloys  are  for  use  in  making  brass  ami 
bronze  castings.  It  is  stated  that  when  tita- 
nium is  introduced  into  brass  or  bronze,  pin- 
holes and  other  unsoundness  are  eliminated. 


The  addition  of  rosin  in  a  small  amount  to 
a  caustic  potash  solution  will  hasten  its  action 
upon  oil  or  grease,  particularly  in  the  removal 
of  mineral  oils. 


(First  Paper.) 


Sanding    Yellow^    Brass    CHips. 


The  scrap  metal  industry  has  always  been 
an  attractive  field  for  unscrupulous  and  dis- 
honest individuals  who  have  sought  to  deceive 
their  customers  by  various  unique  and  in- 
genious means.  This  fact  has  always  been 
deplored  for  the  reason  that  the  honest  and 
conscientious  members  of  the  industry  have 
had  to  suffer  for  the  sins  of  their  coiitferes. 
Such  a  condition  has  placed  the  whole  busi- 
ness in  the  wrong  light  and  it  has  frequently 
resulted  unfavorably  for  all  concerned.  It 
may  be  said,  however,  that  there  seems  to  be 
a  wave  of  change  in  opinion  passing  over  the 
metal  trades  and  it  is  quite  favorable  to  the 
honest  dealer.  The  scraj)  metal  industry  is  a 
large  one  and  is  constantly  increasing  so  that 
it  is  a  matter  of  much  sa,tisfaction  to  find 
that  the  honest  scrap  metal  dealer  is  beginning 
to  come  into  favor  at  all-  Manufacturers 
have  found  that  prices  way  above  the  market 
cannot  be  paid  for  scrap  materials  without 
some  reason.  The  reason  has  been  found 
many  times,  nuich  to  the  dissatisfaction  and 
financial  loss  of  persons  who  have  been  at- 
tracted by  the  excellent  prices  otTered.  In 
many  instances  it  has  been  found  that  the 
honest  dealer  pays  the  real  market  price,  and 
when  business  is  done  with  him  the  transac- 
tion is  one  of  a  business-like  nature,  not  ac- 
companied by  dishonest  tactics  to  deceive 
when  possible. 

On  the  other  side,  brass  founders  are  also 
iinding  it  profitable  to  transact  business  with 
honest  scrap  metal  dealers.  They  are  not  sub- 
ject to  the  annoyances  and  deception  that  are 
practiced  by  other  members  of  the  industry. 
If  composition  chips  or  scrap  is  purchased,  it 
will  usually  be  found  that  it  is  this  material 
and  not  filled  with  manganese-bronze.  If  not, 
however,  the  error  will  be  rectified. 

In  order  to  indicate  some  of  the  dishonest 
])ractices  prevalent  in  the  scrap  metal  busi- 
ness to  the  detriment  of  the  honest  dealer,  it 
is  proposed  to  enumerate  some  of  the-  tricks 
carried  on. 

An  old  an<l  profitable  trick  for  the  dishonest 
scrap  metal  dealer  is  the  so-called   method  of 
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"Sanding  Yellow  Brass  Chips."  It  consists  in 
mixing  a  certain  amount  (as  much  as  the 
chips  will  stand)  with  yellow  sand.  In  this 
way  the  scrap  metal  man  obtains  brass  prices 
for  sand. 

As  sand,  if  mixed  with  the  chips  direct, 
would  be  noticeable  the  following  method  is 
carried  out  to  overcome  it :  Scrap  bronze 
powder  is  easily  obtained  in  the  scrap  metal 
market  and  is  the  sweepings,  etc.,  produced 
in  the  manufacture  of  bronze  powder.  It  is 
very  fine  and  slightly  greasy.  It  readily  ad- 
heres to  anjthing,  except  wet  material.  The 
sand  is  dried  and  then  mixed  with  a  small 
quantity  of  the  bronze  powder.  This  coats 
them  over.  The  bronze  powder  is  practically 
the  same  color  as  the  brass.  In  reality,  it  is 
made  from  yellow  brass  and  is  not  bronze  at 
all  although  so  called.  It  is  also  cheaper  than 
the  brass  chips. 

The  sand,  when  covered  with  the  bronze 
powder,  is  mixed  with  the  chips  and  is  then 
entirely  concealed.  The  usual  amount  of 
sand  to  mix  with  the  chips  is  about  lo  per 
cent,  and  when  added  to  them  it  is  very  diffi- 
cult to  see  it.  Those  who  purchase  the  chips, 
therefore,  obtain  the  sand  at  the  price  of  the 
chips.  To  look  at  a  pile  of  chips  of  this  kind, 
one  would  say  that  they  were  of  good  quality. 

The  method  of  ascertaining  this  deception 
is  to  take  some  of  the  chips  and  examine  them. 
As  yellow  brass  chips  are  usually  fine,  the 
sand  is  not  readily  seen,  although  the  parti- 
cles may  be  detected  if  they  are  spread  out  on 
a  paper.  The  usual  method,  however,  and  one 
that  is  absolutely  certain,  is  to  take  a  small 
quantity  of  the  chips,  soak  out  the  oil  and 
grease  in  benzine  or  gasoline  so  that  acid  will 
act  upon  them,  and  then  dissolve  (in  a  por- 
celain dish)  in  dilute  nitric  acid.  One  part  of 
the  strong  acid  and  one  part  of  water  are 
used.  The  chips  will  dissolve  and  leave  the 
sand. 

Many  brass  foundries  are  accustomed  to 
use  yellow  brass  chips  and  if  purchased  from 
dealers  the  presence  of  sand  should  be  looked 
into.  It  is  so  easy  to  introduce  the  sand,  and 
as  it  will  have  no  bad  effect  on  the  metal 
made  from  them,  there  is  always  a  temptation, 
when  the  dealer  is  dishonest,  to  mix  it  with 
the  brass  chips.  The  loss  to  the  brass 
founder,  of  course,  is  a  financial  one  as  he 
pays  for  the  sand  at  the  price  of  the  chips. 


Ax\  A.ppara.tus  for  Coating  Iron 
or  Steel  ^vitK   Lead. 


An  apparatus  for  coating  iron  or  steel  wire 
or  sheet  with  lead  has  recently  been  patented 
by  George  A.  Goodson  of  ^Minneapolis,  Minn. 
(U.  S.  Patent  978,448,  Dec.  13,  iQio).  The 
feature  of  the  patent  is  in  the  production  of 
an  "allotropic"  modification  of  the  lead  so  that 
it  will  coat  the  iron  or  steel.  The  manner  of 
accomplishing  it,  according  to  the  inventor,  is 
by  the  use  of  an  electrical  transformer. 


///T////;r^. 


Goodson's  Apparatus  for  Treating  the  Lead 
Previous  to  Coating. 


The  lead  to  be  melted  is  placed  in  the  melt- 
ing pot  (an  alloy  of  lead  and  antimony  is  also 
used)  and  melted.  The  pump  is  then  started 
and  the  lead  is  forced  out  of  the  bottom  tube 
and  into  the  top  of  the  kettle  again,  so  that  a 
circulation  is  constantly  carried  on.  The  lead 
passes  over  the  transformer  through  which  an 
electric  current  is  passed  so  that  a  secondary 
current,  the  inventor  states,  of  at  least  1300 
amperes  per  3/8  of  an  inch  cross-section  is  set 
up. 

In  this  manner,  it  is  claimed,  the  allotropic 
modification  of  the  lead  is  produced  so  that 
it  will  adhere  to  iron  or  steel.  It  is  also 
claimed  that  an  alloy  of  lead  and  zinc  can  be 
produced  by  it  for  use  as  a  plating  metal  of 
superior  non-corrosive  properties. 
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Solutions  for  Platting  Barrel 
"WorK. 


Now  that  mechanical  plating  apparatus  is 
becoming  so  extensively  used,  a  little  comment 
upon  the  solutions  used  in  them  may  be  oppor- 
tune. It  has  frequently  been  found  that  the 
reason  tlie  apparatus  failed  to  give  satisfac- 
tory results  was  on  account  of  the  solution 
and  not  the  apparatus  itself. 

In  the  use  of  plating  barrels,  it  should  be 
borne  in  mind  that  there  is  one  thing  which 
must  be  constantly  taken  into  consideration, 
and  that  is  the  increased  resistance  to  the  pas- 
sage of  the  electric  current.  If  this  one  point 
is  always  considered,  then  little  difficulty  will 
be  experienced.  The  cause  of  this  increased 
electrical  resistance  is  the  interposing  of  the 
barrel  itself  between  the  anodes  and  the  work 
that  is  being  plated.  The  barrel,  of  course,  is 
a  non-conductor  and  the  result  is  like  placing 
an  insulator  between  the  anode  and  the 
cathode.  The  barrel,  however,  is  made  a.s 
open  as  possible  by  various  means,  dependin,^ 
upon  the  manner  in  which  it  is  made,  but  n:< 
matter  how  open  it  may  be,  the  fact  remains 
that  it  cannot  be  made  so  that  articles  can  be 
plated  with  the  facility  of  rack  or  basket 
work.  The  matter  is  similar  to  the  plating  of 
work  in  baskets  and  upon  racks.  Every  one 
knows  that  basket  work,  when  the  basket  is 
full,  requires  more  current  than  rack  work,  or 
a  stronger  solution  (the  equivalent  wlien  the 
voltage  of  the  current  remains  the  same). 

The  remedy  for  increased  resistance  in  the 
plating  barrel  method  of  plating,  is  to  use 
strong  solutions  so  that  the  resistance  of  the 
solution  will  be  as  low  as  possiI)lc,  have  plenty 


of  anode  surface,  and  not  to  fill  the  barrel 
too  full.  In  addition,  the  use  of  a  higher 
voltage  current  is  frequently  necessary  and  it 
is  now  common  practice,  among  concerns 
having  number  of  barrels,  to  use  a  dynamo 
producing  a  current  of  from  8  to  12  volts  so 
that  the  passage  of  it  through  the  solution 
may  be  certain.  In  some  cases,  the  use  of  this 
comparatively  high  voltage  is  unnecessary  and 
the  usual  6  volt  current  may  be  employed,  and 
it  may  then  be  cut  down  by  a  rheostat. 

The  use  of  conducting  salts  in  the  plating 
solutions  is  quite  beneficial.  It  greatly  assists 
the  passage  of  the  current.  In  the  case  of 
nickel  solutions,  sal-ammoniac  is  recom- 
mended as  it  has  been  found  superior  to 
common-salt.  The  cleaning  of  the  anodes  in 
the  tank  is  also  necessary,  and  great  care 
must  be  taken  to  see  that  all  connections  are 
bright.  When  these  points  are  carefully 
looked  after,  the  plating  of  goods  in  a  barrel 
will  not  be  any  more  difficult  than  in  a  basket 
or  upon  racks. 


A  Large  Casting  of  CHromium 
Bronze. 


We  are  indebted  to  the  Xaulty  Smelting  & 
Refining  Co.,  2616  Martha  St.,  Philadelphia, 
Pa.,  for  the  accompanying  photograph  of  a 
large  casting  of  chromium-bronze  recently 
cast  by  them.  This  casting  w-eighed  1200  lbs. 
and  was  10  feet  long,  and  9  inches  in  diameter. 
The  casting  was  made  for  the  Pond  Machine 
Tool  Co.,  of  Plainfield,  N.  J.,  and  to  replace 
a  steel  worm  that  proved  troulilesome. 


Casting  of  Chromium   Bronze,    10  Feet  Long  and  «  Inches  In  Diameter      Weight,   1200  lbs. 
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A  New  Swaging  MacKine. 


A  new  form  of  swaging  machine  has  been 
designed  by  the  ]Manville  Bros.  Company  of 
W'aterbury,  Conn.,  and  is  now  ready  for  the 
market.  As  well  known,  swaging  consists  of 
hammering,  h}-  means  of  a  mechanical  device, 
wire,  sheet,  rod  or  tubing  so  that  their  thick- 
ness is  reduced.  The  machine  herewith  illus- 
trated is  designed  to  operate  upon  wire.  The 
swager  proper  is  the  same  as  that  of  the  well 
known  rotary  machines  now  on  the  market. 
The  work  is  done  by  a  series  of  rolls  mounted 
in  a  cage  rotating  at  a  high  speed. 

In  this  new^  machine,  the  wire  enters 
through  the  double  roll  straightener.  then 
passes  through  the  feed  grip  into  the  cut-off 
quill  at  the  extreme  left  where  the  wires  are 
cut  off  to  the  right  length  and  are  dropped. 


carries  form  cams  which  operate  the  feed,  cut- 
off, binder  and  die  controlling  mechanism. 

The  length  of  the  unswaged  portion  is  reg- 
ulated by  the  throw  of  a  cam  piece  set  into 
the  main  feed  cam.  With  the  various  addi- 
tional automatic  mechanism  that  is  used  on 
the  machine,  it  will  readily  be  seen  that  a  large 
variety  of  work  may  be  accomplished  on  it. 
The  wire  is  taken  directly  from  the  coil, 
straightened,  swaged,  cut  to  length  and 
dropped  in  the  finished  condition  without  any 
handling. 


A  good  flux  for  melting  brass  washings, 
grindings,  etc.,  in  winch  earthy  matter  is  to  be 
fluxed  off,  is  a  mixture  of  3  parts  of  lime  and 
I  part  of  fluor-spar  which  gives  excellent  re- 
sults. 


New  Swaging  Machine  of  the  Manville  Bros.  Co.  of  Waterbury,  Conn. 


The  machine  is  designed  for  swaging  bicy-  The  presence  of  "fire"  in  sterling-silver  is 

cle  spokes,  needles  and  many  other  varieties  caused    by    the    formation    of    sub-oxide    of 

of  work  that  are  reduced  in  diameter.     The  copper  during  annealing  or  melting.    Although 

main    swaging    spindle   is    driven    by   a    belt.  sterling-silver  may  be  free   from  "fire"  when 

The  other  mechanism   is  driven   by  a   pulley,  cast,    subsequent    annealing    will    introduce    it 

worm-shaft   and   worm    to    the    worm     wheel  unless  carried  out  in  a  neutral  or  oxidizing  at- 

passing    through    the    pedestal.      Tliis    shaft  mosphere. 


TJ^.AV 
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TKe      •'RocKwell**      Stationary 
Crucible  Melting  Furnace. 


A  new  stationary  crucible  melting  furnace 
has  recently  been  constructed  and  placed  on 
the  market  by  the  W.  S.  Rockwell  Company, 
50  Church  St..  Xew  York  City.  The  furnace 
is  herewith  shown  and  has  many  valualile 
features. 

In  many  instances,  particularly  in  the  case 
of  small  crucibles,  the  use  of  a  tilting  furnace 
is  unnecessary  or  is  not  desired.  This  furnace 
is  made  to  answer  such   requirements. 


The  "  Rockwell  "  Stationary  Crucible  Furnace 
Using  Oil  or  Gas  for  the  Fuel. 

The  furnace  is  designed  for  use  with  oil,  but 
gas  of  any  kind  may  be  employed  if  desired. 
The  burner  is  on  the  top  of  the  furnace  and 
points  downward,  so  that  the  flame  is  directed 
towards  the  bottom  of  the  combustion  cham- 
ber and  not  upon  the  crucible.  This  is  an  im- 
portant feature  as  it  prolongs  the  life  of  the 
crucible.  Tlie  cover  is  easily  raised  and 
tlirown  to  one  side. 

Standard  shape  crucibles  are  used  (no 
special  sizes  are  necessary)  and  sizes  from 
Xo.  JO  up  to  200  may  be  used,  according  to 
the  size  of  the  furnace.  In  case  the  crucible 
breaks,  the  metal  in  the  bottom  may  be  tapped 
out  and  recovered. 

Comparatively  low  air  pressure  is  used  and 
the  burner  is  accessible  at  all  times  and  easily 
regulated. 

It  is  stated  that  the  net  cost  of  melting  with 
this    furnace    is   less   than    half   that   of   coke. 


when  everything  is  taken  into  consideration. 
This  is  an  important  feature  and  is  worthy  of 
consideration  in  all  brass  foundries.  The  fact 
that  the  crucible  does  not  have  to  be  poured 
into  a  ladle,  but  is  carried  directly  to  the  mold, 
prevents  loss  of  heat.  In  other  words,  the 
furnace  is  used  in  exactly  the  same  manner  as 
the  ordinary  coal  or  coke  furnace  but  no  pit 
is  required  as  there    are    no    ashes    to    wash. 


Improved  A.pparatus  for  EtcH« 
ing  Flat  Plates. 


In  etching  metals  with  any  solution,  it  is 
necessary  to  provide  a  circulation  of  the  etch- 
ing liquid  in  order  to  produce  a  rapid  attack 
of  the  metal  and  also  to  prevent  under-etching. 
The  circulation  is  usually  accomplished  in  a 
mild  manner  by  agitation  or  by  rocking  the 
container  or  by  similar  means.  Axel  Holm- 
strom  of  Gefle,  Sweden,  has  constructed  an 
etching  apparatus  that  will  provide  a  circula- 
tion without  any  danger  of  loosening  the 
resist. 


The  Etching  Apparatus. 

It  consists  of  a  tank  for  holding  the  etching 
solution,  and  is  provided  with  revolving  wheels 
to  pick  up  the  solution.  It  is  carried  from 
the  two  bottom  wheels  to  the  top  one  and  then 
is  sprayed  to  the  face  of  the  plate  by  the  cen- 
trifugal action  of  this  top  wheel.  In  this 
manner  a  constant  and  mild  spray  is  produced 
that  will  provide  the  necessary  circulation  and 
have  sufficient  force  to  remove  the  bubbles  of 
hydrogen  gas  that  are  formed  on  the  etched 
surface  as  the  action  goes  on. 


The  practice  of  using  a  rod  of  tool  steel  in 
sterling  silver  to  indicate  the  temperature 
(when  it  sparkles')  has  now  practically  passed 
out  of  existence  as  it  has  been  found  quite 
unsatisfactory.  The  temperature  thus  ob- 
tained is  altogether  too  high.  It  also  intro- 
duces steel  nodules  in  the  silver. 


^8 
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TKe     "Bristol"      Compensated 

Gas-Filled  Recording  THer- 

mometers. 


Scientists  have  long  recognized  the  fact  that 
an  air  or  gas  thermometer  is  the  ideal  type  for 
low  temperature  measurement,  provided  the 
air  thermometer  can  be  manipulated  in  the 
laboratory  where  it  is  possible  to  make  various 
corrections.  Realizing  this  fact  and  that  the 
making  of  the  corrections  in  the  laboratory  is 


imsuited  for  regular  work,  the  Bristol  Com- 
pany of  Waterbury,  Conn.,  manufacturers  of 
pyrometers  and  recording  instruments,  have 
now  constructed  a  new  gas-filled  recording 
thermometer  that  has  a  compensating  attach- 
ment so  that  all  errors  are  rectified  in  the  in- 
strument. Such  an  instrument  is  shown  in 
Fig.  I. 


i-'^<y 


The  instrument  is  so  constructed  that  what- 
ever changes  in  temperature  there  are  at  an 
point  except  the  working  end,  no  record  is 
made  and  the  only  variation  shown  will  be 
that  of  the  substance  itself  that  is  being 
tested. 


The  instrument  is  useful  for  testing  feed 
water,  brine  and  similar  liquids.  In  Fig.  2  is 
shown  the  record  of  feed  water  temperature 
while  Fig.  3  indicates  the  chart  obtained  on 
condenser  water.  It  will  be  noted  that  this 
chart  has  reverse  graduations  and  is  desirable 


for  this  class  of  work  on  account  of  the  aver- 
age temperature  being  lower  than  125  degrees. 


An  Electrolytic  Cell  for  Clean- 
ing Silver-%vare. 


The  tarnish  on  silverware  is  nearly  always 
sulphide  of  silver  and  the  usual  method  of 
cleaning  it  is  by  scouring.  This  not  only  in- 
volves labor,  but  removes  more  or  less  of  the 
silver  and  leaves  scratches.     In  the  Wisconsin 


The  Apparatus  for  Cleaning  Silver  by  Galvanic 
Action. 


Engineer,  Dec.  1910,  Prof.  C.  F.  Burgess  de- 
scribes the  electrolytic  cell  for  cleaning  silver- 
ware that  is  the  invention  of  Messrs.  Phillips 
and  Hambuechen  of  the  University  of  Wis- 
consin. 
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The  principle  of  the  cell  lies  in  the  fact  that 
when  the  silverware  comes  in  contact  with 
zinc,  a  galvanic  action  takes  place  and  hydro- 
gen gas  is  liberated  on  the  silver  which  reduces 
the  sulphide  and  thus  cleans  it.  For  the  elec- 
trolyte a  solution  of  bi-carbonate  of  soda  or 
sal-soda  is  employed. 

The  apparatus  used  is  that  herewith  shown. 
It  consists  of  a  zinc  dish  (aluminum  may  also 
be  used)  and  inside  of  it  a  tin  container  for 
holding  the  silverware.  The  solution  of  bi- 
carbonate of  soda  or  sal-soda  is  poured  into 
it  and  the  silverware  immersed  in  it.  The 
cleaning  takes  place  almost  immediately.  If 
used  warm,  the  solution  works  better. 

The  tin  container  is  not  absolutely  necessary, 
but  it  is  employed  for  the  reason  that  other- 
wise, the  surface  of  the  zinc  dish  would  soon 
become  dirtj'  from  the  matter  deposited  upon 
it  and  then  scrubbing  would  be  required. 
Tin  has  the  property  (not  possessed  by  many 
other  metals)  of  having  an  over-voltage.  A 
counter  electromotive  force  is  then  set  up 
which  prevents  the  needless  waste  of  zinc. 
Through  the  presence  of  the  hydrogen  gas,  the 
tin  is  always  kept  clean  and  an  insulating  film 
does  not  form  on  it  as  it  does  upon  the  zinc 
when  used  with  the  silverware  alone.  There 
is,  therefore,  nothing  to  prevent  a  good  con- 
tact from  being  made. 


An  Improved  Mold  for  Casting 
Brass  in  Sand. 


An  improved  mold  for  casting  brass  in  sand 
has  recently  been  patented  by  Frank  J. 
Phillips  of  Chicago,  111.,  (U.  S.  Patent  977.540, 
Dec.  6,  1910.)  The  method  of  making  the 
mold  is  herewith  shown.  The  manner  in 
which  the  mold  is  made  is  given  in  the  follow- 
ing description : 

"The  operation  of  molding  differs  from  that 
usually  employed  in  brass  foundries  that  each 
compartment  containing  one  of  the  gated 
patterns  is  filled  with  sand  and  separately 
rammed  and  then  vented  through  the  vent 
holes  in  the  side  walls  of  the  flask.  These 
flask  members  fit  the  patterns  very  closely, 
leaving  but  suflicient  space  between  them  and 
the  walls  of  the  flask  and  partitions  to  con- 
tain the  minimum  amount  of  sand,  and  they 
are  so  shallow  that  but  a  thin  layer  of  sand 
covers  the  patterns.  In  this  manner  I  save 
a  large  quantity  of  molding  sand  which  at 
present  is  wasted,  and  also  considerable  time 


in  the  handling  of  the  sand,  the   ramming  of 
the  same  in  the  flask,  etc. 

After  the  patterns  have  been  withdrawn 
from  the  flask,  each  flask  member  is  placed  in 
a  bake  oven  where  the  sand  is  baked  quite 
hard  to  eliminate  therefrom  all  moisture  so 
that  when  the  two  flask  members  are  clamped 
together  by  suitable  clamps,  not  shown,  the 
mold  is  ready  for  pouring,  where  owing  to 
the   entire   absence   of   moisture,    and   the   pe- 


:fig.  z. 


Fig.  3. 
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New  Form  of  Flasks  for  Casting  Brass  at  a 
Reduced  Cost. 


culiar  venting,  I  produce  castings  of  a  supe- 
rior quality  practically  free  from  imperfec- 
tions and  without  any  loss,  at  a  much  lower 
cost  than  what  such  castings  have  heretofore 
been  produced. 

In  carrying  out  this  system  of  producing 
castings,  I  am  enabled  to  employ  less  skilled 
help  than  what  is  now  required  to  produce 
this  class  of  work,  in  fact  boys  can  be  eco- 
nomically employed  who  after  a  very  short 
practice  will  produce  as  many  and  as  good 
castings  as   any  skilled  brass   molder. 

When  the  castings  to  be  produced  are  very 
small,  I  may  bunch  a  number  of  the  patterns 
for  the  same  in  each  compartment  and  proceed 
with  the  molding,  venting,  baking,  setting 
cores,  when  required,  and  the  pouring,  the 
same  as  heretofore  described." 
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Questions  and  Ansvrers. 


Question  Xo.  913.  Will  ammonia  in_  a 
cyanide  solution  make  it  give  a  soft  deposit? 
I  use  such  a  solution  for  plating  iron  tubing 
and  the  copper  deposit  is  hard  and  streaky. 
The  solution  is  used  cold  and  stands  about  16° 
Beaume'. 

Answer.  The  ammonia  will  not  give  you 
what  vou  want.  Add  about  2  oz.  of  sodium 
bi-sulphite  and  this  will  probably  give  you 
a  better  deposit.  You  will  find,  however,  that 
if  you  run  your  cyanide  copper  solutions 
warm  or  hot  that  you  will  obtain  far  better 
results.  The  deposit  is  cleaner  and  brighter 
and  covers  the  iron  more  rapidly.  In  case  you 
use  hot,  you  will  not  need  to  have  the  solu- 
tion as  strong. 

Question  No.  915.  What  will  be  the  effect 
of  accidental  introduction  of  a  cyanide  solu- 
tion in  a  nickel  plating  solution?  We  are 
brass  plating  certain  articles  made  of  tubing, 
and  we  have  reason  to  fear  that  a  small 
amount  of  the  brass  cyanide  solution  has  been 
carried  over  ito  the  nickel  plating  solution. 

Anszver.  As  far  as  the  simple  introduction 
of  cyanide  into  the  nickel  solution  is  con- 
cerned, no  particular  harm  can  result  as  it 
will  only  make  the  solution  alkaline  and  this 
is  readily  overcome  by  the  addition  of  a  small 
amount  "of  sulphuric  acid.  It  is  the  copper 
and  zinc  introduced  that  will  do  the  harm. 
They  will  cause  you  nickel  to  came  dark.  If 
vou  find,  when  the  solution  is  slightly  acid_  to 
test  paper,  that  your  nickel  deposit  is  coming 
dark,  then  the  introduction  of  the  brass  solu- 
tion is  the  cause. 

Question  No.  916.  What  is  the  best  de- 
oxidizer  for  INIonel-Metal?  We  have  tried 
magnesium,  cupro-vanadium,  manganese  and 
aluminum,  but  so  far  are  never  sure  of  a 
casting.  For  a  flux,  we  use  3  parts  of  lime 
and  I  part  of  fluor-spar.  The  furnaces  we 
use  are  coke  fired  with  forced  draught  and  we 
cast  in  sand. 

Answer.  For  casting  Monel-metal  in  sand 
you  will  find  aluminum  the  best  deoxidizing 
material.  Follow  the  same  method  as  used  in 
casting  steel.  Use  about  4  oz.  of  aluminum  to 
100  lbs.  of  Monel-metal.  If  you  then_  fail  to 
obtain  good  castings,  the  difficulty  is  in  your 
melting.  The  flux  you  are  using  is  quite  satis- 
factory. 

Question  No.  919  Is  there  any  advantage 
in  a  very  heavy  nickel  deposit?  It  is  our  im- 
pression that  nothing  is  to  be  gained,  and  that 
a  deposit  of  ordinary  thickness  gives  all  that 
is  required. 

Answer.  Heavy  nickel  deposits,  except  in 
rare  instances,  are  of  no  advantage.  In  fact, 
they  are  unsatisfactory.  Nickel  is  so  hard 
that  a  light  deposit  wears  exceptionally  well 
and  is  not  apt  to  peel  or  flake  off  like  a 
heavy  deposit.  By  an  ordinary  deposit  is 
meant  one  that  is  obtained  in  about  one  or 
two  hours.  Light  deposits,  of  course,  are  ob- 
tained in  from  five  to  ten  minutes,  but  these 
are  usually  too  thin  for  the  majoritv  of  work. 


Question  No.  9-0.  Is  there  a  mixture 
called  "brown-bronze"  ?  If  so  will  you  give 
the  ingredients? 

Answer.  There  is  no  mixture  by  this 
name.  The  brown  bronzes  are  all  colored 
superficially.  All  bronzes  are  bronze  colored, 
yellow  or  red,  as  the  case  may  be. 

Question  No.  921.  What  is  the  difference 
between  "banana-liquid"  used  for  putting  on 
bronze  powder  and  brass  lacquer? 

/inszver.  There  is  no  real  difference,  except 
the  liquid  used  for  putting  on  the  bronze 
powder  is  not  as  heavy.  It  is  also  a  much 
cheaper  form  and  wnll  hardly  answer  for 
lacquering  metals.  The  common  name  for 
amyl  acetate  is  banana  oil  on  account  of  the 
odor  being  like  that  of  bananas. 

Question  No.  922.  A  condition  exists  in 
our  foundry  which  we  would  like  explained. 
Our  brass  "foundry  is  located  near  the  iron 
foundry  and  it  is  under  the  same  roof  as 
the  machine  shop  and  iron  foundry.  Lately 
we  have  had  a  number  of  our  men  taken  sick 
during  working  hours  and  others  were  taken 
sick  during  the  night.  Some  of  the  symptoms 
are  aching  of  the  muscles,  chills,  followed  by 
copious  sweating.  The  belief  is  common 
among  the  men  that  the  sickness  is  caused  by 
the  brass  foundry,  and  as  it  has  occurred 
latelv,  it  is  attributed  to  the  fact  that  the 
doors  and  windows  are  closed  during  the  cold 
weather.  We  would  like  your  opinion  on  the 
matter. 

Answer.  Your  employees  certainly  have 
had  attacks  of  spelter  chills.  They  are  caused 
by  zinc  fumes  and,  as  you  say,  are  apt  to 
take  place  more  in  winter  than  in  summer  on 
account  of  lack  of  ventilation.  The  symp- 
toms are  those  of  the  difficulty.  While  the 
chills  are  very  disagreeable,  they  are  not  dan- 
gerous. A  man  may  have  one  during  the 
night  and  be  able  to  go  to  work  the  next  day 
without  feeHng  any  the  worse  for  it.  The 
best  remedy,  of  course,  is  to  remove  the 
cause  although  in  time  a  person  wall  become 
immune.  There  is  no  particular  remedy  used. 
See  The  Brass  World,  August,  1907,  page 
255  in  which  the  whole  matter  of  spelter  chills 
is  described. 

Question  No.  923.  How  is  perchloride  of 
iron  used  in  etching  manufactured? 

Answer.  You  will  probably  find  it  much 
cheaper  to  purchase  the  perchloride  of  iron 
for  your  work  as  it  requires  quite  an  equip- 
ment to  make  it  in  the  manner  that  should  be 
done.  It  is  made  in  the  following  manner : 
Iron  turnings,  preferably,  wrought  iron  ot 
low  carbon  steel,  are  dissolved  in  muriatic 
acid  until  all  the  acid  has  been  saturated.  To 
do  this,  it  is  necessary  to  have  an  excess  of 
iron  and  to  warm  the  solution.  It  is  used  in 
a  porcelain  or  glass  vessel.  When  all  the 
acid  has  been  saturated  with  iron,  the  solu- 
tion is  filtered.  A  solution  of  ferrous  chloride 
is  now  obtained  (iron  protochloride)  while 
the  perchloride     is     the     ferric     chloride.     To 
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change  the  ferrous  to  the  ferric  chloride, 
chlorine  gas  is  passed  in  to  the  solution  until 
saturated.  This  produces  the  change.  The 
solution  is  now  evaporated  to  dryness  ^vhen 
the  yellow  lumps  of  perchloride  of  iron  will 
be  obtained.  If  it  contains  free  acid  it  is  not 
suitable  for  etching. 

Question  No.  924.  Please  give  us  a  formula 
for  anti-acid  metal  to  be  used  in  a  bronze 
casting  for  a  mining  pump,  including  the 
body,  seats,  lining,  etc.  The  metal  must  resist 
the  action  of  sulphuric  acid  that  is  in  the 
water,  and  yet  be  a  good  wearing  metal  for- 
this  purpose. 

Answer.  While  a  bronze  containing  a  large 
quantity  of  lead  will  resist  the  action  of  the 
acid  water  to  a  satisfactory  degree,  you 
cannot  use  a  large  amount  on  account  of  the 
weakness  of  the  bronze  mixtures  containing 
it.  The  following  mixture,  however,  will  be 
found  excellent,  and  while  it  contains  some 
lead,  there  is  not  enough  to  seriously  weaken 
the  metal. 

Copper     85  lbs- 
Tin      5  lbs. 

Lead     5  lbs. 

5%   Phosphor-Tin    5  lbs. 

Use  no  zinc  at  all  in  the  mixture  or  you  will 
injure  it  for  your  work. 

Question  Xo.  925.  \\'e  are  having  consid- 
erable trouble  with  our  brass  solution.  Wc 
are  plating  steel  studs  and  nuts  and  the  solu- 
tion is  used  cold.  We  do  not  seem  to  obtain 
a  sufficiently  heavy  or  bright  deposit.  We  do 
not  wish  to  run  a  hot  solution.  Can  you  give 
us  any  information  as  to  how  to  run  the  solu- 
tion so  as  to  obtain  a  heavy  deposit  and  still 
have  it  bright?  We  first  copper  plate  the 
goods,  then  buff  and  finally  brass  plate  4:5 
minutes. 

.-inszccr.  ^'ou  do  not  say  how  strong  yo\u- 
solution  is.  It  may  be  too  weak.  If  so  the; 
♦leposit  will  form  very  slowly.  In  this  case 
strengthen  it  by  the  addition  of  more  copper 
and  zinc.  It  may  be  possible,  too,  that  your 
anodes  are  not  clean  and  that  you  are  not 
obtaining  the  full  value  of  the  current. 
Scrub  the  anodes  frequently  as  they  soon 
become  covered  with  a  scum  or  coating  that 
impedes  the  passage  of  the  current.  It  may 
also  be  caused  by  the  solution  being  too  cold. 
In  winter  solutions  become  quite  cold  and  no 
plating  solutions  work  well  under  such  condi- 
tions. The  remedy  is  to  warm  them.  A? 
far  as  a  bright  deposit  is  concerned,  you  can 
produce  the  brightness  by  the  addition  of  a 
small  amount  of  arsenic  to  the  solution,  but 
unless  you  are  familiar  with  the  process  you 
may  need  instruction.  See  The  Br.\ss  World, 
Dec.  1009,  page  4^5-  If  you  are  to  buff  the 
brass  deposit,  do  not  use  any  arsenic.  It  the'i 
does  no  good. 

Question  Xo.  026.  We  have  sent  you  a 
yellow  brass  casting  which  is  giving  us  some 
little  trouble  in  making.  The  mixture  is  63% 
copper  and  35'v  zinc.  The  casting  is  put  under 
hydraulic  pressure  of  about  20  lbs.  per  sq.  ii'. 
aiul  we  would  like  to  know  whether  it  'S 
possible   to   make   them   so   that   they   will    not 


leak.     We   find    quite    a    number    leak    when 
tested. 

Ansiver.  The  casting  seems  to  be  well 
made,  but  has  the  appearance  of  having  a 
small  quantity  of  aluminum  in  it.  This  will 
cause  the  castings  to  leak  under  pressure 
The  walls  of  the  casting,  too,  are  rather  thin. 
Yellow  brass  will  not  stand  pressure,  without 
leaking,  in  the  manner  that  red  metal  will. 
In  making  steam  metal  valves  from  the  best 
red  metal,  the  leakage  runs  from  5  to  15  per 
cent.  If  you  are  not  having  any  more  leak- 
age than  this  in  your  yellow  brass  you  are 
very  lucky.  You  cannot  cast  yellow  brass 
without  having  a  large  percentage  of  leakage 
in  the  form  of  casting  you  have.  Keep  alum- 
inum out  of  it  and  you  will  have  a  nuicb 
smaller  number. 

Question  No.  927.  We  are  interested  in 
finding  a  method  of  etching  aluminum  cheap- 
Iv-    How  can  it  be  done? 

Ansiver.  You  do  not  say  what  class  of 
material  you  desire  to  etch.  The  cheapest 
form  of  etching  is  known  as  the  "rubber 
stamp  process"  and  this  can  be  done  on  any 
metal.  The  process  of  producing  the  design 
on  the  metal  in  the  form  of  a  resist  is  the 
same  whatever  metal  is  used  and  the  onlv 
difference  will  be  in  the  etching  liquid.  Yon 
will  have  to  use  muriatic  acid  for  etching  the 
aluminum  as  nitric  acid  will  not  act  upon  it. 
Use  4  parts  of  water  and  i  part  of  acid  an<l 
if  it  works  too  slowly  add  more  acid.  Per- 
chloride of  iron  mav  also  be  used.  You  will 
not  be  able  to  obtain  a  very  smooth  etch  on 
aluminum  on  account  of  the  nature  of  the 
metal. 

Question  Xo.  930-  I  have  an  order  for 
cast  Tobin-bronze  stems  to  make.  Is  the 
following  mixture  right :  yVj,  lb.  copper,  2  lbs. 
zinc,  I  lb.  tin  and  Yi  lb.  lead?  What  is  the 
difference  in  strength  between  88  copper,  10 
tin  and  2  zinc,  and  Tobin-bronze? 

Ansiver.  The  mixture  you  name  for  Tobin- 
bronze  is  far  from  the  standard.  The  one 
emploved  for  rolled  rods,  is  practically  the 
follow-ing:  Copper  60%,  zinc  497c  and  tin 
1%.  It  is  unsuited  for  sand  casting,  however, 
and  you  should  add  a  little  aluminum  to  it  to 
give  it  the  necessary  casting  qualities.  Tobin- 
bronze  has  never  been  used  for  sand  cast- 
ings but  is  made  in  the  form  of  rolled  rods 
and  sheet  metal.  It  then  has  over  twice  the 
strength  of  the  88-10-2  mixture  you  mention. 

Question  Xo.  931  -  I  am  having  a  little 
trouble  with  my  nickel  solution.  The  color  of 
the  deposit  is  very  dark.  I  use  ^  lb.  of 
double  salts  and  M  oz.  single  salts.  The  work 
is  done  in  baskets.  The  solution  is  not  acid 
as  far  as  litnnis  paper  is  concerned.  What  is 
the  reason  for  the  dark  deposit? 

Answer.  We  should  judge  that  your  solu- 
tion is  alkaline  from  your  description.  Add 
\i  oz.  of  boracic  acid  to  every  gallon  and  also 
I  oz.  of  sal-ammoniac.  Then  see  if  you  have 
good  connections  in  your  basket-  Try  on  a 
piece  of  work  hung  in  with  a  wire,  and  if  it 
deposits  white  nickel,  then  the  difficulty  is  in 
tiie  basket  connections. 
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Patent  Abstracts. 


977,725,  Dec.  6,  1910.  ROLLING  MILL. 
Alfred  Gautsclii  of  Menziken,  Switzerland. 
Assignor  to  Aluminumwaaren-Fabrik  Gonten- 
schwil,  Aktiengesellschaft  of  Gontenschwil, 
Switzerland.  The  mill  is  designed  so  that  hy- 
draulic  pressure  is   applied   to  the   middle   of 


the  rolls  to  prevent  their  springing.  The  nov- 
elty of  the  invention,  however,  lies  in  the  use 
of  devices  for  preventing  the  entrance  of  for- 
eign matter  between  the  roll  and  the  pressure 
member. 

977,453,  Dec.  6,  1910.  SAND  BLAST  DE- 
VICE. Albert  Jorn,  Jr.,  of  Waukegan,  111  A 
device  for  feeding  the  sand  to  the  air  blast,  a 
novel  arrangement  of  deflectors  being  used  to 
guide  the  sand  in  the  proper  manner. 

977,984,  Dec.  6,  1910.  GRAPHITE  ARTI- 
CLE AND  METHOD  OF  MAKING  THE 
SAME.  Frank  J.  Tone  of  Niagara  Falls, 
N.  Y.  A  method  of  making  graphite  articles 
by  taking  electrically  produced  graphite  and 
subjecting  to  pressure  in  a  mold. 

978,146,  Dec.  13,  1910.  ELECTRIC  FUR- 
NACE. Charles  Eery  and  Charles  Langlet  of 
Paris,  France.  An  electric  resistance  furnace 
in    which    the    parts    are    so    made    that    they 


will  expand  equally  when  heated,  thus  obviat- 
ing the  usual  fault  of  such  furnaces  in  openinq 
at  the  joints  and  allowing  air  to  enter. 

976,856,  Nov.  29,  1910.    APPARATUS  FOR 
BACKING       ELECTROTYPE        PLATES. 


George  E.  Dunton  of  New  York  City.  A  de- 
vice for  pouring  the  soft  metal  backing  inro 
copper  electrotype  shells.    The  metal  is  forced 


out  of  the  melting  pot  by  means  of  a  plunger. 
The  object  is  to  obtain  a  uniformly  adherent 
and  sound  backing  to  the  electrotype  plate. 

978,212,  Dec.  13,  1910.  PROCESS  OF  RE- 
FINING COPPER.  Walter  S.  Rockey  and 
Hilliary  Eldredge  of  New  York  City.  A 
method  of  refining  copper  by  melting  boracic 
acid  in  a  crucible,  then  adding  the  copper  and 
allowing  it  to  melt,  and  finally  allowing  the 
whole  mass  to  cool  in  the  crucible  with  the 
boracic  acid  on  the  top.  In  this  manner,  it  is 
claimed  that  the  copper  will  be  comparatively 
free  from  impurities. 

977,271,  Nov.  29,  1910.  LADLE  FOR 
POURING  METAL.  James  W.  Callaghan  of 
Newark,  N.  J.  A  bottom  poured  ladle  in 
which  the  closing  mechanism  is  entirely  out- 
side of  the  ladle,  thus  preventing  the  usual 
difficulties  with  the  stopper. 

978,418,  Dec.  13,  1910.  ELECTRICAL 
SPOT  WELDING  MACHINE.  Wm.  C 
Winfield  of  Warren,  Ohio.  Assignor  to  the 
Winfield  Electric  Welding  Company.  A  ma- 
chine for  the  electric  welding  of  sheet  metal 
in  spots  or  portions  desired. 

978,524,  Dec.  13,  1910.  TUMBLING  BAR- 
REL. Frederick  E.  Warner  of  Bridgeport, 
Conn.  An  oblique  tumbling  barrel  so  con- 
structed that  ease  in   working  is   obtained  to 


the  maximum  degree.  One  feature  is  the  use 
of  a  brass  lining  which  is  so  constructed  that 
it  may  be  cast  in  one  piece.  When  worn, 
therefore,  it  may  be  easily  replaced. 
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978,040,  Dec.  6,  1910.  PROCESS  OF  MAK- 
ING SOLDER  RINGS.  Edward  M.  Lang, 
Jr.,  of  Portland,  Maine.  A  machine  or  device 
for  making  rings  of  solder  used  for  hemming 
caps.     The  process  is  intended  to  obviate  the 


need  of  making  them  from  sheet  with  the  ac- 
companying excessive  waste.  A  strip  or 
ribbon  of  solder  of  the  desired  uniform  thick- 
ness, is  formed  into  a  ring  of  curved  cross 
section.  The  machine  is  constructed  for  pro- 
ducing it.  In  this  manner  there  is  practically 
no  waste  in  scrap  metal. 

978,652,  Dec.  13,  1910.  METHOD  OF 
MAKING  HANDLES  FOR  LADLES. 
James  B.  Rodger  of  Harvey,  111.  Assignor  to 
the  Whiting  Foundry  Equipment  Co.  of  the 
same  place.  A  method  of  making  handles 
for  foundry  ladles.  The  handle  is  made  in 
one  piece  so  as  to  reduce  the  waste  in  manu- 
facture and  also  produce  a  strong  article  that 
will   not  break  in  use. 

978,846,  Dec.  20,  1910.  METHOD  OF 
MAKING  SEAMLESS  WIRE.  Thomas  F. 
Carlisle  of  Providence,  R.  I.  Assignor  to  the 
Improved  Seamless  Wire  Co.,  of  that  city.  .V 
method  of  making  seamless  wire  for  use  in 
making     ornamental     chain     links,     etc.     The 


process  is  applied  to  wire  containing  a  core 
of  solder  and  the  method  is  to  make  the  core 
of  several  layers  so  that,  when  the  wire  is  cut 
and  the  ends  abutted  for  soldering,  the  solder 
will  give  a  uniform  and  continuous  joint  upon 
heating. 


977,196,  Nov.  29,  1910.  TUBE  BENDING 
MACHINE.  Richard  Kieserling  Sr.  of  Cin- 
cinnati, Ohio.  A  device  for  the  bending  of 
pipe  or  tubing.    The  tube  or  pipe  is  bent  with- 


out filling  and  the  following  of  the  bend  by- 
means  of  the  bending  die  prevents  the  flatten- 
ing. 

978,782,  Dec.  13,  1910.  GAGGER  OR 
SAND  ANCFIOR.  Guy  S.  Rinebolt  of 
Franklin,  Pa.  Assignor  to  the  Franklin  Core 
Rod  and  Gagger  Co.,  of  the  same  place.  The 
gagger  is  made  of  twisted  iron  bent  in  the 
necessary  shape  to  fit  the  flask.  The  spirally 
twisted  rod  is  said  to  hold  in  an  excellent 
manner. 

978,747,  Dec.  13,  1910.  ABRASIVE  ARTI- 
CLE. Francis  W.  Higgins  of  Niagara  Falls,. 
N.  Y.  Assignor  to  the  Carborundum  Com- 
pany of  the  same  place.  The  patent  is  upon 
a  binder  for  use  in  making  carborundum 
wheels  and  similar  products.  It  has  been 
found  that  fluorides  produce  a  strong  binder 
and  the  following  mixture  is  employed :  Car- 
borundum 76%  ;  quartz  12.25%  ;  kaolin  8.2570  ; 
fluor-spar  1%;  and  sodium-aluminum  fluoride 
2.5%.  The  carborundum  and  quartz  are  pul- 
verized to  the  fineness  desired  in  making  the 
wheel. 

979,297,  Dec.  20,  1910..  MACHINE  FOR 
MAKING  FINGER  RINGS.  Henry  Hein- 
rich  of  New  York  City.  A  machine  for  mak- 
ing gold  finger  rings  and  which  has  been   so 


designed  that  the  tendency  to  distort  the  ring 
is  reduced  to  a  minimum.  The  construction  of 
the  machine  may  be  understood  from  the  illus- 
tration. 
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The  Marsh  Valve  Co.,  has  been  incorpo- 
rated in  Dunkirk,  N.  Y.,  with  a  captital  stock 
of  $250,000  to  manufacture  radiator  valves. 
The  office  of  the  company  is  at  305  Central 
Ave.,  Dunkirk,  N.  Y. 

The  Taunton-Xew  Bedford  Copper  Co., 
Taunton,  Mass.,  manufacturers  of  _  rolled 
copper,  are  now  carrying  on  electroplating  and 
have  recently  installed  a  plating  barrel  for 
plating  brass  nuts,  screws,  washers,  etc. 

John  C.  Blevney,  manufacturer  of  automatic 
polishing  machines,  is  sending  out  a  circular 
to  the  trade  announcing  that  he  is  now  located 
in  his  new  factory  at  209  Parkhurst  St., 
Newark,  N.  J.  His  former  factory  on  High 
St.,  was  destroyed  by  recent  fire  in  that  city. 

The  American  Detinning  Co.,  has  been  or- 
ganized in  Connellsville,  Pa.,  to  carry  on  de- 
tinning.  The  organizers  are  R.  S.  Wile,  C.  E. 
Houston,  A.  B.  Norton,  Jr.,  R.  K.  Long.  Otto 
Stickel,  K.  K.  Kramer  and  J.  F.  Kurtz,  all  of 
Connellsville. 

Charles  P.  Mebane  has  purchased  the  entire 
interest  of  the  Allyne  Brass  Foundry  in 
"Homogen"  the  flu.x  that  they  have  been  sell- 
ing for  some  time.  A  new  company  called  the 
Homogen  Manufacturing  and  Supply  Co.,  has 
been  formed  in  Cleveland,  Ohio,  and  will 
manufacture  and  market  the  material  as  be- 
fore. 

The  Hoyt  Electrical  Instrument  Works  of 
Penacook,  N.  H.,  manufacturers  of  volt- 
meters and  ammeters,  have  found  it  advisable 
to  close  their  sales  office  that  has  been  main- 
tained at  161  Summer  St.,  Boston,  Mass.  All 
business  transacted  there  will  now  be  handled 
from  their  factory  or  from  their  New  York 
office  at  136  Liberty  St. 

The  Pacific  Plating  Co.,  145  West  Railroad 
St.,  Los  Angeles,  Cal.,  manufacturers  of 
builders  hardware,  has  just  closed  a  very  suc- 
cessful year  and  will  at  once  begin  work  upon 
an  extension  to  its  plant.  The  capital 
stock  will  be  increased  to  $100,000.  A  new 
name  will  also  be  selected  for  the  company 
as  it  is  believed  that  the  present  name  does 
not  indicate  the  character  of  the  business 
carried  on. 

The  Roessler  &  Haaslacher  Chemical  Co., 
100  William  St.,  New  York  City,  are  now 
placing  upon  the  market  sodium  cyanide  of 
128  to  130  per-cent  cyanide  equivalent.  This 
is  the  first  time  that  this  material  has  been 
placed  for  sale  in  this  country  at  a  price  that 
will  save  money  for  the  user.  When  it  is 
known  that  100  lbs.  of  the  sodium  cyanide  will 
do  the  work  of  129  lbs.  of  ordinary  potassium 
cyanide,  cyanide  users  immediately  become 
interested.  This  is  explained  by  the  atomic 
weight  of  sodium  being  lower  than  that  of  po- 
tassium so  that  if  it  takes  129  lbs.  of  potas- 
sium cyanide  to  dissolve  a  certain  ciuantity  of 
carbonate  of  copper,  100  lbs.  of  sodiuiu  cyan- 
ide will  also  dissolve  it. 


The  plant  of  the  Gabriel  Horn  Mfg.  Co., 
East  40th.  St.,  Cleveland,  Ohio,  manufacturers 
of  automobile  horns,  was  totally  destroyed 
by  fire  on  Dec.  loth.  with  a  loss  of  about 
$50,000.  It  is  stated  that  the  plant  will  be  re- 
built. 

The  Standard  Rolling  Alills,  363  Hudson 
Ave.,  Brooklyn,  N.  Y.,  manufacturers  of 
rolled  britannia  metal  and  similar  sheet  metal 
goods,  have  now  incorporated  their  company 
under  the  name  of  the  Standard  Rolling  Mills, 
Inc.  The  business  of  the  company  will  remain 
the  same. 

The  Westminster  ^kletal  &  Foundry  Com- 
pany has  been  started  in  Westminster,  Md., 
and  are  now  carrying  on  the  manufacture  of 
ingot  bronze,  brass  and  babbitt-metals.  Oscar 
D.  Gilbert  is  the  president  of  the  company ; 
Geo.  H.  Atmacost,  treasurer ;  and  A.  V. 
Moore,  general  manager.  A  small  blast 
furnace,  water  jacketed,  is  now  being  run  and 
copper  bearing   material   is   smelted   in   it. 

The  plant  and  business  of  the  Wing  &  Par- 
sons Mfg.  Co.,  of  Adrian,  Mich.,  manufac- 
turers of  iron  toys  and  hardware  specialties, 
has  been  purchased  by  the  Standard  Hard- 
ware Mfg.  Co.,  of  that  city.  The  business 
will  be  continued,  but  it  is  yet  undecided 
whether  the  plant  will  remain  in  Adrian  or 
moved  to  another  location.  Electroplating  is 
carried  on. 

The  Traut  &  Hine  Mfg.  Co.,  of  New 
Britain,  Conn.,  which  has  manufactured 
buckles,  garter  fasteners  and  a  similar  line  of 
sheet  metal  goods  for  many  years,  have  now 
commenced  the  manufacture  of  high  grade 
plated  jewelrv.  E.  B.  Miller,  formerly  with 
the  North  &  Judd  Mfg.  Co.,  of  New  Britain, 
Conn.,  has  taken  charge  of  the  plating  depart- 
ment in  this  line. 

It  has  been  demonstrated  again  and  again 
that  Lycopodium,  the  natural  pollen  of  a  Rus- 
sian plant,  is  the  best  parting  material  for 
brass  foundry  use.  This  is  indicated  by  the 
fact  that  practically  every  maker  of  high 
grade  brass  castings  uses  it.  Thomas  M.  Cur- 
tius,  5  Piatt  St.,  New  York  City,  is  the  rep- 
resentative of  Wm.  Pollitz  &  Co.,  and  sup- 
plies their  material  in  full  weight,  original 
packages. 

The  Fulton  Brass  Foundry  Company  of 
South  Bend,  Indiana,  manufacturers  of  brass, 
bronze  and  aluminum  castings,  as  well  as  the 
various  white  metals,  have  begun  improve- 
ments on  the  new  building  recently  obtained 
by  them.  This  building  was  formerly  occu- 
pied by  the  Edmonson  Concrete  Machinery 
Co.  This  new  foundry  is  located  at  Williams 
St.  and  Indiana  Ave.,  and  when  completed  the 
business  will  be  moved  from  447  Vistula  Ave., 
where  they  are  now  located.  The  capacity  of 
the  company  will  then  be  increased  five  times. 
F.  H.  Fulton  is  the  president  and  manager  of 
the  company. 
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The  Swenson  Valve  Co.,  of  Decorah,  Iowa, 
valve  manufacturers,  are  installing  molding 
machines  in  their  foundry  which  will  enable 
them  to  increase  their  output.  When  in  oper- 
ation, their  capacity  will  be  doubled. 

The  Gamon  Meter  Company,  280  South 
St.,  Newark,  N.  J.,  manufacturers  of  water 
meters  and  brass  founders,  are  to  build  a  new 
plant.  It  will  be  30  x  208  feet  and  two  stories 
high. 

The  Rome  Brass  &  Copper  Co.  of  Rome, 
N.  Y.,  have  declared  a  stock  dividend  of  300 
per  cent,  increasing  its  capital  stock  from 
$300,000  to  $1,200,000.  It  will  also  sell  $200,000 
of  new  stock  making  the  total  capital 
$1,400,000. 

The  Butterworth-Judson  Company  of 
New-ark,  N.  J.,  are  one  of  the  largest  manu- 
facturers of  acids  and  their  by-products  in 
the  United  States  and  desire  to  correspond 
with  concerns  who  are  users  of  such  classes 
of  goods.  They  have  been  in  business  for 
over  30  years  and  have  always  had  a  reputa- 
tion ior  high  class  goods.  They  wish  to  quote 
prices  to  all  interested. 

The  equipment  for  the  new  brass  foundry 
of  the  N.  T.  R.  R.  shops  at  Transcona,  near 
Winnipeg,  Manitoba,  has  been  purchased. 
Among  the  large  amount  of  material  pur- 
chased are  melting  furnaces,  crucible  tongs, 
shanks,  core  ovens,  molding  machines  and 
other  necessary  appliances.  The  railroad  com- 
pany will  make  their  owm  brass  castings  at  the 
new  shops. 

The  plant  of  the  Utica  Aluminum  &  Nov- 
elty Works  at  Utica,  N.  Y.,  has  been  absorbed 
bv'the  Aluminum  Specialtv  Co.,  and  will  be 
moved  to  Fulton,  N.  Y.  A  factory  formerly 
occupied  by  the  American  Tobacco  Co.,  has 
been  obtained  and  extensive  facilities  will  now 
be  had  for  manufacturing.  The  capital  stock 
is  $75,000  of  which  $40,000  has  been  paid  in. 
The  manufacture  of  aluminum  novelties  and 
staple  products  will  be  carried  on. 

Robert  Kann,  who  some  time  ago  estah- 
lislicd  a  laboratory  for  analytical  work,  an- 
nounces that  he  has  formed  a  partnership  with 
R.  J.  Wvser  and  tlie  scope  of  tlie  laboratory 
will  be  extended.  Mr.  Wyser  has  been  con- 
nected with  the  Carnegie  Steel  Co.,  for  a 
number  of  years.  The  new  firm  has  estai)- 
lished  itself  at  62-64  Gold  St.,  New  York  City 
and  will  carry  on  metallurgical  work  and 
sami)ling. 

The  Backus  &  Leeser  Company,  recently^  or- 
ganized at  410-412  West  13th.  St.,  New  York 
City,  report  an  excellent  business  up  to  the 
present  time.  In  addition  to  carrying  the  reg- 
ular line  of  polishing  and  plating  supplies  and 
equipment,  they  represent  the  Harshaw,  Fuller 
and  Goodwin  Co..  of  Elyria  and  Cleveland. 
Ohio,  the  Eager  Electric  Co.,  of  Watertown 
X.  N'..  the  Keystone  Emery  Co.,  of  Frank- 
ford,  Pa.,  and  the  Diamond  Machine  Co.,  of 
Providence,  R.  I.  Their  connections  are  such, 
therefore,  that  they  are  able  to  supply  tlie 
liighcst    grade    of    materials      found     on     the 

market. 


The  Bunting  Brass  &  Bronze  Company  of 
Alliance,  Ohio,  brass  and  bronze  founders, 
have  begun  the  purchase  of  equipment  for 
their  new  foundry  to  be  erected  in  Toledo, 
Ohio.  A  5  ton  crane  is  to  be  erected  in  their 
plant  which  will  give  them  the  capacity  for 
making  large   castings. 

A  new  \\ve  story  building  is  to  be  erected 
by  Shapiro  &  Aronson,  24  Martin  St.,  Brook- 
lyn, N.  Y.,  manufacturers  of  gas  and  electric 
fixtures  and  brass  founders.  This  building 
will  be  100  X  100  feet  and  of  concrete.  New 
equipment  will  be  purchased  and  it  is  estima- 
ted that  the  building  will  cost  $80,000  while 
the  equipment  will  cost  $20,000. 

Rockhill  &  Victor,  114  John  St.,  New  Yo'-k 
City,  announce  to  the  trade  that  they  have  ap- 
pointed the  Bennett-O'Cimnell  Co.,  15  South 
Canal  St.,  Chicago,  111.,  their  exclusive 
Western  agents  for  their  "Nonesuch"  mechan- 
ical electroplating  apparatus.  They  also  an- 
nounce that  their  sales  are  rapidly  increasing 
and  have  so   far  been  exceptionally  flattering. 

P.  J.  A.  Douglas  of  Dartmout,  Nova 
Scotia,  claims  to  have  discovered  a  process 
for  tempering  copper  and  other  non-ferroiis 
metals.  A  flexibility  and  uniform  temper  is 
claimed.  It  is  stated  that  metals  so  treated 
will  take  a  cutting  edge.  Castings  of  thenj 
are  said  to  be  cheaper  than  forgings.  E.  E. 
Cleveland  of  Chester.  Nova  Scotia  is  inter- 
ested in  the  nrocess. 

The  Gorham  Mfg.  Co.,  of  Providence, 
R.  I.,  recently  completed  the  most  elaborate 
silver  dinner  service  ever  made  in  this  coun- 
try. Its  value  is  $120,000.  The  service  con- 
sists of  000  pieces  of  silver  with  a  gold  lining. 
It  was  made  for  former  Senator  Clark  of 
Montana,  the  so-called  "Copper  King"  and 
will  be  used  in  his  new  $7,000,000  house  on 
Fifth  Ave.,  New  York  City. 

The  Globe  Machine  &  Stamping  Co..  Cleve- 
land, Ohio,  are  now  placing  on  the  market  a 
new  form  of  tumbling  barrel  for  use  in 
l)urnishing  small  metal  goods  by  tumbling 
witli  steel  balls.  This  barrel  has  been  designed 
particularly  for  this  purpose  and  the  bc^t 
results  are  obtained  by  using  it.  It  has  al- 
ready been  demonstrated  that  in  order  to  ob- 
tain the  best  results  in  burnishing  by  means  of 
steel  balls,  the  barrel  must  be  designed  for  the 
purpose. 

When  in  need  of  sand-blasts  (and  many  es- 
tablishments should  have  them  that  are  not 
now  equipped),  they  can  be  found  with  all 
the  latest  improvements  at  Leiman  Bros.,  62K 
John  St.,  New  York  City.  These  sand  blasts 
are  continuous  feed  and  cannot  clog  up- 
Tliev  are  also  dust-proof.  The  sand  is  used 
over  and  over  again.  This  company  also 
make  8  sizes  of  blowers  for  use  with  sand 
blasts  or  other  appliances  requiring  an  air 
blast  so  tliat  any  kind  of  work  can  be  done 
with  them.  The  blowers  are  noiseless  and 
powerful  and  cannot  get  out  of  order.  Their 
new  polishing  and  dust-collecting  machine  is 
now  giving  tiie  best  of  satisfaction  and  a  large 
number  have  already  been  sold. 
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The  Lake  Superior  Brass  Foundry  Co.,  has 
been  incorporated  at  Laurium,  Mich. 

The  Sunray  Stove  Co.,  of  Delaware,  Ohio, 
which  recently  decided  to  move  their  plant  to 
Tulsa,  Oklahoma,  will  build  a  new  plant  in  the 
latter  city. 

:Marshall  I.  Smith,  Bristol,  Conn.,  manu- 
facturer of  light  hardware,  is  to  move  his 
plant  to  Hartford,  Conn.  Quarters  have  been 
obtained  in  the  Industrial  Realty  Building  on 
Market  St. 

The  Loeb  Electrochemical  Co.,  recently  or- 
ganized bv  Walter  R.  Loeb,  has  moved  from 
20  John  St.,  to  467  Greenwich  St.,  New  York 
City  where  more  extensive  facilities  have  been 
obtained.  The  entire  loft  has  been  taken  and 
the  manufacture  of  plating  and  polishing  sup- 
plies will  be  carried  on  in  a  more  extensive 
manner. 

The  W.  S.  Rockwell  Company,  50  Church 
St.,  New  York  City,  are  sending  out  their  nevv 
catalogue  No.  12  describing  the  "Rockwell" 
Stationar\-  Crucible  :\Ielting  Furnace.  This 
furnace  mav  be  used  with  large  or  small  cruci- 
bles and  with  oil  or  gas  for  fuel.  The  furnace 
will  be  found  advantageous  in  many  instances 
in  which  tilting  furnaces  are  not  desired. 

The  plant  of  the  New  Haven  Sherardizing 
Co.,  1040  State  St.,  New  Haven,  Conn.,  has 
now  been  in  successful  operation  for  some 
time,  and  is  the  only  plant  in  the  East  that 
makes  a  specialty  of  jobbing  work.  The  fact 
that  Sherardized  goods  have  been  found  ex- 
ceptionallv  rust  proof  has  been  instrumental 
in  bringing  the  company  a  large  number  of 
orders.  Any  concerns  that  desire  their  iron  or 
steel  goods' given  a  rust  proof  finish  should 
correspond  with  them.  They  also_  install 
plants  for  the  production  of  this  coating. 

The  Blake  &  Johnson  Company  of  Water- 
burv.  Conn.,  have  a  reputation  for  making 
nothing  but  exceptionally  high  class  machin- 
en-  for  working  sheet  metals  and  wire. 
Their  appliances  are  found  in  all  the  leading 
establishments.  They  make  a  full  line  of  mills 
for  rolling  sheet  metal,  and  have  recently 
placed  on  the  market  a  new  mill  for  rolling 
flat  wire  in  brass,  copper,  bronze,  silver,  gold, 
aluminum  and  other  metals.  It  is  self  con- 
tained and  information  will  be  supplied  upon 
request. 

Chas.  F.  L'Hommedieu  &  Sons  Co.,  24-26 
South  Clinton  St.,  Chicago,  111.,  manufacture 
an  exceptionally  complete  line  of  plating  and 
polishing  supplies  and  equipment.  It  would 
be  difficult  to  find  anything  needed  in  a  plating 
shop  that  they  do  not  handle.  They  are  now 
placing  on  the  market  their  No.  9  polishing 
lathe  that  is  adapted  for  heavy  use,  and  man- 
ufacture dvnamos  for  every  kind  of  work. 
Their  "Reliance  Plating  Barrel"  has  been 
placed  in  many  establishments  where  it  is 
giving  the  best  of  satisfaction.  It  is  of  the 
oblique  tvpe  and  small  quantities  as  well  as 
large  one's  may  be  plated  with  equal  facility. 
The  smallest  kind  of  goods,  such  as  pins  or 
eyelets,  can  also  be  plated  in  it. 


The  Star  Brass  Co.,  of  Kansas  City,  Mo., 
have  moved  their  plant  from  21st.  and  Camii- 
bell   Sts.,  to   i8th.   St.,   and   Baltimore   Ave. 

A  fireproof  addition  to  the  plant  of  the 
Lumen  Bearing  Co.,  at  Toronto  Junction,  Can- 
ada is  to  be  made.  This  is  the  second  addition 
to  be  made  within  a  short  time  and  when 
the  new  building  is  completed,  it  will  give 
them   1,100  sq.  feet  more  of  floor  space. 

The  plant  of  the  Dwasco  Mfg.  Co.,  has  been 
removed  from  Holland  Point,  N.  Y.,  to  Can- 
andaigua,  N.  Y.,  where  their  facilities  for  the 
manufacture  of  plumbers'  brass  goods  have 
been  greatly  increased.  One  of  the  principal 
products  of  the  company  is  brass  fittings  for 
water  closet  tanks. 

The  New  Jersey  Smelting  &  Refining  Co., 
of  Newark,  N.  J.,  which  has  heretofore  con- 
fined its  business  to  the  smelting  and  refining 
of  gold  and  silver  sweeps,  are  now  handling 
copper  bearing  material  and  lead  drosses. 
Eight  new  furnaces  have  been  added.  Clar- 
ence Curran  is  the  manager  of  the  company, 
which  is  located  at  121  Clifford  St. 

The  U.  S.  Electro  Galvanizing  Co.,  No.  1 
Park  Ave.,  Brooklyn,  N.  Y.,  are  announcing, 
in  their  new  advertisement,  that  a  reward  will 
be  offered  for  information  in  regard  to  any 
infringements  of  their  plating  and  electro- 
galvanizing  appliances  that  can  be  obtained. 
Full  information  will  be  given  by  writing  to 
them. 

Wm.  A.  Rogers,  Ltd..  of  Niagara  Falls, 
N.  Y.,  manufacturers  of  silver  plated  ware, 
has  obtained  an  injunction  against  the  Knick- 
erbocker Silver  Co.,  of  Port  Jervis,  N.  Y. 
restraining  them  from  using  the  name  of 
Rogers  or  the  letter  "R"  upon  their  goods. 
A  complaint  has  been  filed  against  the  P.  A. 
Coon  Silver  Mfg.  Co.,  of  Syracuse,  N.  Y., 
alleging  the  same  infringement. 

The  No-Dust  Drying  Machine  Company, 
40  Clifford  St.,  manufacturers  of  machines  for 
drying-out  metal  goods,  announce  that  the 
"No-Dust  Drving  Machines  are  Making 
Good."  This  is  the  result  of  an  investigation 
among  their  customers  and  is,  in  reality,  the 
customers'  verdict.  These  machines  are  used 
for  drying-out  metal  goods  after  plating, 
coloring  or  dipping  and  no-sawdust  is  used. 
The  goods  are  rapidly  and  efficaciously  dried 
out.  Wherever  used,  the  purchaser  has  be- 
come enthusiastic. 

The  name  of  the  Bennett-O'Connell-Stevens 
Co.  of  Chicago,  111.,  has  been  changed  to  the 
Bennett-O'Connell  Company.  The  office  and 
factory  of  the  company  remains  at  15-1" 
South' Clinton  St.,  Chicago,  III,  and  with  the 
exception  of  the  change  in  name,  ever>'thing 
remains  the  same-  This  company  is  one  of 
the  largest  manufacturers  of  plating  and 
polishing  supplies  and  equipment  and  now 
carries  everything  needed  in  the  plating 
room,  both  in  supplies  and  equipment.  They 
are  now  the  exclusive  Western  selling  agents 
of  Rockhill  &  Vietor  for  their  "Nonesuch" 
plating  machine,  and  also  represents  the 
American  Lacquer  Co.,  of  Bridgeport,  Conn. 
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The  Avondale  Cutlery  Co.,  has  been  in- 
corporated in  East  Nutley,  N.  J.,  with  a  cap- 
ital stock  of  $125,000  to  manufacture  cutlery. 

The  Rockwell  Furnace  Co..  26  Cortlandt 
St.,  New  York  City,  have  acquired  the  exclu- 
sive right  to  manufacture  and  sell  the  ^loyer 
tramrail. 

An  addition  to  the  plant  of  the  Youngs- 
town  Bronze  &  Foundry  Co.,  Youngstown, 
Ohio,  will  shortly  l>e  made.  It  will  be  located 
on  Maumee  St.,  and  the  cost  is  to  be  $1,500. 

The  Superior  Bronze  Co-,  has  been  incor- 
porated in  Pittsburgh,  Pa.,  with  a  capital 
stock  of  $15,000.  The  company  is  located  at 
4042  Liberty  Ave. 

A  new-  firm,  called  Robert  E.  Lee  &  Co., 
has  been  organized  in  Newark,  N.  J.,  to  carry 
on  electroplating.  The  factory  is  at  13  Frank- 
lin St.,  in  that  city. 

The  factory  of  the  Ely  IMfg.  Co.,  of  Girard, 
Pa.,  manufacturers  of  hardware  specialties, 
was  damaged  by  fire  on  Dec.  17th,  to  the  ex- 
tent of  $30,000. 

The  Komposite  Metal  Co.,  has  been  organ- 
nized  in  Philadelphia,  Pa.,  to  manufacture 
bearing  metals.  The  office  of  the  company  is 
in  the  Land  Title  Bldg. 

The  Hoyer  Metallic  Packing  Co.,  has  been 
organized  in  jMilwaukee,  Wis.,  with  a  capital 
stock  of  $30,000.  A.  E.  Martin,  391  Thirteenth 
St.,  is  the  principal  organizer. 

George  S.  Youngs,  Housatonic  Ave.  and 
Stella  St.,  Bridgeport,  Conn.,  manufacturer  of 
"brass  and  composition  ingot  metals,  has  sent 
to  his  customers  a  very  attractive  calendar. 

The  Richards  Mfg.  Co.,  and  the  Wilcox 
^Ifg.  Co.,  of  Aurora,  111.,  both  manufacturers 
of  builders  hardware,  have  consolidated  under 
the  name  of  the  Richards-Wilcox  Mfg.  Co. 
The  same  lines  of  goods  will  be  carried  on. 

The  Knickerbocker  Foundry  Co.,  348  West 
I2th.  St.,  New  York  City,  has  commenced  the 
manufacture  of  gold,  silver,  brass,  bronze  and 
aluminum  castings.  A  specialty  will  be  made 
of  automobile  castings.  Louis  Schwartz  is 
president  of  the  company  and  A.  P.  Chavent 
A-ice-president  and  treasurer. 

The  Duplex  Adding  Machine  Co.,  St.  Louis, 
Mo.,  manufacturers  of  adding  machines,  have 
taken  quarters  in  the  three  story  building  at 
igoo  Morgan  St.,  where  the  manufacture  of 
their  machines  will  be  commenced.  It  is  ex- 
pected that  several  hundred  hands  will  be  em- 
ployed. 

The  Hanson  &  \'an  \\inkle  Co.,  of  Newark, 
N.  J.,  are  now  manufacturing  a  number  of 
different  grades  of  lacquers  and  which  are 
adapted  for  the  various  linishes  and  metals. 
Their  Bulletin  No.  no  describes  them  and  will 
be  sent  to  anvone  interested.  The  recent 
products  of  this  company  are  "Kostico"  for 
cleaning  metals  preparatory  to  plating.  "Pick- 
elene"  to  take  the  niace  of  acids  for  pickling, 
"Capstone"  nickel  salts  for  plating  barrel  use, 
and  black  nickel  salts  No.  2.  They  also  issue 
information  about  these  products. 


The  plant  of  the  National  Hardware  Com- 
pany at  Orillia,  Ont.,  Canada,  manufacturers 
of  locks,  is  to  be  enlarged. 

The  American  Platinum  Works  of  Newark, 
N.  J.,  have  moved  to  225  Railroad  Ave.,  in 
their  new  building. 

The  Standard  Enameling  and  Plating  Co., 
has  moved  from  159  Orange  St.,  Providence, 
R.  I.,  to  50  Bagley  St.,  Pawtucket,  R.  I. 

The  Gurney  Scale  Co.,  of  Hamilton,  Ont. 
Canada,  scale  manufacturers,  have  commencu-d 
the  construction  of  their  new  plant  in  that 
city. 

The  new  plant  of  the  Incandescent  Light  ^^ 
Stove  Co.,  at  Oakley,  Ohio  is  rapidly  being 
completed.  It  is  expected  that  it  can  be  occu- 
pied by  spring. 

The  Curtiss  Aeroplane  Co.,  has  been  in- 
corporated at  Hammondsport,  N.  Y.,  with  a 
capital  stock  of  $20,000,  to  manufacture  aero- 
planes. 

Two  shares  of  Tiffany  &■  Co.,  the  well 
known  jewelers  of  New  York  City,  recently 
were  sold  at  auction  for  $5,700.  The  capital 
stock  of  the  company  is  $2,400,000.  The  par 
value  of  the  stock  is  $r,ooo. 

The  Oven  Equipment  &  Mfg.  Co.,  of 
Stamford,  Conn.,  manufacturers  of  japanning 
and  enameling  ovens  and  gas  burners,  will 
erect  a  new  factory  in  New  Haven,  Conn. 
Victor  Morris  Tyler  is  the  president  of  the 
company.  The  building  will  be  of  brick  and 
60x200  feet,  two  stories  high. 


Personal. 


Wm.  P.  Eckfeldt.  formerly  with  the  Zucker 
&  Levett  &  Loeb  Company,  is  now  associated 
with  the  Hanson  &  Van  Winkle  Co.,  of  New- 
ark, N.  J.,  and  will  represent  them  in  Eastern 
Pennsylvania. 

H.  D.  Cole,  who  has  been  with  the  Jonathan 
Bartley  Crucible  Company  of  Trenton,  N.  J., 
since  their  organization,  is  now  representing 
them  in  the  Eastern  states  and  will  shortly 
make  his  headquarters  in  New  England. 

H.  R.  Linton,  who  has  been  general  mana- 
ger of  the  Centre  Foundry  &  Machine  Com- 
pany of  Wheeling,  W.  Va.,  has  been  elected 
general  manager  of  the  Keewanee  Foundry 
&  Mfg.  Co.,  of  Keewanee,  111.  This  company 
is  erecting  a  new  plant  in  that  place. 


Obituary. 


Edward  Balbach  Jr..  president  of  the  Bal- 
bach  Smelting  &  Refining  Co.,  of  Newark. 
N.  J.,  died  on  Dec.  30th.,  at  the  Hotel  Savoy 
in  New  York,  aged  72.  He  was  born  in 
Carlsruhe,  Germany,  and  established  the  bus- 
iness with  his  father  in  1851.  The  company 
is  one  of  the  largest  of  its  kind.  Mrs.  Ed- 
ward Randolph,  wife  of  the  general  manager 
of  the  company,  is  his  daughter. 
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C\irrerkt  Metal   and  Sxipply  Prices. 


These  Prices  are  net  and  are  for  moderate  quantities.       Smaller    quantities   command    higher 

prices.       Prices  subject  to  fluctuation. 

Lead,    Red It).  .12 

Lead,   Yellow  Oxide    (Litharge)    ..lb.  .12 

Liver  of   Sulphur,    see  Potassium   Sulphide. 


Acetone,    pure,    98-99% Ih. 

Acid,    Acetic,   pure,    30% tti. 

Acid,  Arsenious   (White    Arsenic)   tb. 

Acid,     Benzoic     Ih. 

Acid,  Boracic   (Boric),  pure Vb. 

Acid,   Hydrochloric,    see  Acid,   Muri- 
atic. 

Acid,   Hydrofluoric,    30% tb. 

Acid,    Hydrofluoric,    50% lb. 

Acid,    Muriatic,    20° lb. 

Acid,    Muriatic,    c.   p.,    20° lb. 

Acid,    Nitric,    38° lb. 

Acid,    Nitric,    40° lb. 

Acid,    Nitric,    42° lb. 

Acid,    Nitric,    c.   p lb. 

Acid,     Sulphuric,    66° lb. 

Acid,    Sulpliuric,    c.    p lb. 

Alcohol,     Wood gal. 

Alcohol,    Denatured    gal. 

Alum      Ih. 

Ammonium    Sulphate    lb. 

Aluminum,  Metallic,  in  Ingots. ..  .lb. 
Aqua-Fortis,   see  Acid,   Nitric. 
Ammonia     Water    (Aqua- Ammonia), 

lb. 

Water    (Aqua- Ammonia), 

lb. 

Water,    c.    p lb. 

Carbonate,    lump lb. 

Chloride       (Sal-Ammo- 


.22 

.07 
.20 
.55 
.12 


20° 
Ammonia 

26° 
Ammonia 
Ammonium 
Ammonium 


.04 

.10 

.02 

.07 

.05% 

.05  78 

.06  y* 

.08 

.01% 

.06 

.50 

.55 

.04 

.07 

.22 


.04% 

.06% 

.08 

.15 


niac)       lb.  -12 

Ammonium    Hydrosulphuret    lb.  .30 

Ammonium   Sulphate    lb.  .07 

Ammonium    Suphocyanate    lb.  .50 

Amyl    Acetate    gal.  1.85 

Antimony      lb.  .OTVs 

Arsenic.    Metallic    lb.  .15 

Arsenic,    White    (Acid  Arsenious)    lb.  .20 

Argols.  White   (Cream  of  Tartar)   lb.  .31 

Asphaltum,     Commercial     lb.  .05 

Asphaltum,    Egyptian    (Bitumen)    lb.  .30 

Benzine     &al.  .15 

Benzol,    Pure    gal.  .75 

Bi.smuth,     Metallic     lb.  2.00 

Bitumen,  see  Asphaltum. 

Blue-Vitriol,   see  Copper  Sulphate. 

Borax,   Crystals  or  Powdered    ....lb.  .10 

Borax   Glass    lb.  .35 

Cadmium,   Metallic   lb.  .70 

Carbon    Bisulphide    lb.  .10 

Calcium       Carbonate       (Precipitated 

Chalk)      lb  .10 

Chrome-Green     lb.  .50 

Copper,    Lake,     (carload)     n>.  .12% 

Copper,   Lake,    (cask)    Hj.  .13% 

Copper,    Electrolytic,    (carload)     ..113.  .12% 

Copper,    Electrolytic,    (cask)    tb.  .13 

Copper,    Casting,    (carload)     Ha.  .12% 

Lopper,    Casting,    (cask)     Hd.  .12% 

Copper  Acetate   (Verdigris)    lb.  .35 

Copper   Carbonate,    dry    lb.  .25 

Copper   Sulphate    (Blue-Stone)    ...lb.  .09 
Copperas,   see  Iron   Sulphate. 
Corrosive  Sublimate,   see   Mercury  Bichloride. 
Cream-Tartar,    see   Potassium   Bitartarate. 

Cryolite     lb.  .12 

Cyanide,   see  Potassium  Cyanide. 

Dextrin     lb.  .15 

Emery    Flour    lb.  .04 

Emery,  F  F  &  F  F  P lb.  .03 

Flint,    powdered     lb.  .01 

Fluor-Spar     lb.  .01»4 

Fusel-Oil      gal.  1.75 

Gold  Chloride    dwt.  .60 

Gum    Copal    lb.  .30 

Glim    Guiacum    lb.  .26 

Gum    Mastic    tb.  .70 

Gum     Sandarac    lb.  .35 

Gum    Shellac,    brown    lb.  .50 

Gum   Shellac,   white    tb.  .60 

Iron    Perchloride    tb.  .25 

Iron    Sulphate    (Copperas)    lb.  .05 

Lead  Acetate   (Sugar  of  Lead)    ...lb.  .15 

Lead,  Pig   lb.  .04 % 


Manganese,  Ferro,   80%    lb.  .10 

Manganese,  Metallic,   pure   lb.  .75 

Magnesium,    Metallic    lb.  1.50 

Mercury   Bichloride    (Corrosive  Sub- 
limate)       lb.  .93 

Mercury,    Metallic     (Quicksilver)    lb.  .46 

Mercury   Nitrate    lb.  1.50 

Mercury   Oxide,   yellow    lb.  1.80 

Nickel     and     Ammonium      Sulphate 

(Double    Salts)     lb.  .16 

Nickel  Carbonate,  dry   lb.  .60 

Nickel   Chloride    lb.  .50 

Nickel    Metallic    lb.  .47 

Nickel   Sulphate    (Single  Salts)    ..lb.  .25 
Nitre    (Saltpetre),   see   Potassium    Nitrate. 
Oil  of  Vitriol,  see  Acid,  Sulphuric. 

ParaflSne     tb.  .15 

Phosphorus,    yellow    lb.  .40 

Phosphorus,    red    lb.  1.10 

Pitch     lb.  .05 

Plaster  of  Paris,  Dental bbl.  4.00 

Platinum  Chloride oz.  20.00 

Platinum    Metallic     oz.  41.00 

Potash-by- Alcohol,    in    sticks lb.  .50 

Potash,      Caustic      (Potassium     Hy- 
drate)        tb.  .08 

Potassium    Bichromate    tb.  .14 

Potassium    Bitartarate     (Cream     of 

Tartar)      lb.  .31 

Potassium  Carbonate    (Pearlash)   lb.  .10 

Potassium   Chlorate    lb.  .15 

Potassium    Cyanide    lb.  .25 

Potassium   Iodide    lb.  2.25 

Potassium  Nitrate    (Nitre    or    Salt- 
petre)        lb.  .10 

Potassium    Permanganate    lb.  .17 

Potassium,   Red   Prussiate    lb.  .60 

Potassium,   Yellow  Prussiate    ....tb.  .24 
Potassium    Sulphide    (Liver   of    Sul- 
phur)      tb.  .15 

Potassium  Sulphuret,  see  Potassium  Sulphide. 

Potassium    Sulphocyanate    lb.  .70 

Pumice,    Ground    lb.  .05 

Quartz,    Powdered     lb.  .01 

Rosin,     Yellow lb.  .04 

Sal-Ammoniac,  see  Ammonium  Chloride. 
Sal-Soda,  see  Sodium  Carbonate. 

Silver    Chloride,    dry oz.  .75 

Silver    Cyanide    oz.  1.00 

Silver,    Fine    oz.  .55 

Silver  Nitrate,   crystals    oz.  .50 

Soda-Ash      lb.  .05 

Sodium  Biborate,  see  Borax. 

Sodium    Bisulphite    lb.  .15 

Sodium   Carbonate    (Sal-Soda),   crys- 
tals      lb.  .02 

Sodium    Hydrate    (Caustic    Soda)    lb.  .05 
Sodium   Hydrate    (Caustic   Soda)    by 

Alcohol    (in    sticks)     lb.  .45 

Sodium    Hyposulphite     ("Hypo")     tb.  .04 

Sodium    Metallic    tb.  .90 

Sodium    Nitrate     lb.  .05 

Sodium    Phosphate    tb.  .09 

Sodium    Silicate    (Wa';er-Glass)    ..lb.  .04 

Soot,    Calcined    lb.  .15 

Spelter,  see  Zinc. 

Sugar  of  Lead,  see  L  sad  Acetate. 

Sulphur    (Brimstone)     in    lump    ..lb.  .05 

Tin     Chloride    lb.  .43 

Tin,    Metallic     11).  .39% 

Turpentine,     Venice    lb.  .35 

Verdigris,   see  Copper  Acetate. 

Water,    Distilled    gal.  .15 

Water-Glass,   see  Sodium   Silicate. 

Wax,   Beeswax,   yellow    lb.  .45 

Wax.    Carnauba    tb.  .70 

Whiting   (Ground  Chalk)    lb.  .02 

Zinc    Carbonate,    dry    lb.  .19 

Zinc    Chloride     lb.  ,12 

Zinc,    Sulphate     lb.  .06 

Zinc,    (spelter)    tb.  .05% 
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Possibilities  in  tKe  Use  of 
Rare  Metals  in  Alloys. 


A  MOMHLY  JOURNAL  DEVOTED  TO 
THE  ART  OF  REFINIXt},  ALLOYING, 
CASTING,  ROLLING,  FOUNDING  AND 
ELECTRO-PLATING  OF  ALL  THE  NON- 
FERROUS  METALS  AND  THEIR  ALLOYS.  '^''^  ''""^^^  ^^'^^  ^^^^^^  been  obtained  in  steel 

'^y    the    use    of    nickel,    tungsten,     vanadium, 

BRASS  WORLD  PUBLISHING  CO..  molybdenum,    titanium,    chromium,    and    other 

No.  260  jo«x  St.  bridoepopt.  Con.,  u.  s.  A.  so-called   rare   metals,  serves   to   indicate  th.U 

ERwiN  H.  spERRY EDITOR  ^'^^   possibiUtics    are    equally    as   great   in    the 

SUBSCRIPTION  PRICE  uianufacture  of  the  non-ferrous  alloys.     The 

»..oo  PER  VKAR lo  CENTS  A  COPT  ficld  Is,  We  bcHeve,  cven  latgcr  End  thc  possl" 

Entered  as  Second  Class  Matter  in  the  Post  Office  at  bilities  greater  than   in  the   ferrous  alloys. 

Bridgeport,  Conn.  Action  is  always  followed  by  reaction,  and 

Issued  on  the  Middle  of  the  Month.  the  fact  that  it  is  now  possible  to  obtain  man*' 

Advertising  Forms  Close  on  the  1st. of  the  so-called   rare  metals   at  a   reasonable 

price,  has  already  stimulated  researches  along 

Contents  for  February.  jj^^  u^^  ^f  ^^^^-^  ^,5^  -^  ^j^^  non-ferrous  metals 

Aluminum  Chips.  Br"i;;;;;^ing 41  ^"d    alloys.      This    fact    is    well    illustrated    in 

Brass  Chips,  Ronay  Process  of  Briquetting     41  recent  uses  of  the  rare  metals.     Zirconium  -s 

Briquetting  Chips,    Ronay  Process  of    ...  .      41  „^„.   ^^^^^^  ^    „  j         •  j-   •  ^  j    •, 

Brown  Color  on  Br.ass,  Production  of 5  4  "°^^   proposed    as   a   deoxidizuig   agent,   and    it 

Buff  Wlieel,  New  Forni  of 67  is  claimed  to  have  superior  qualities.     Vana- 

Composition    Chips.    Adulterating    54  ,.  .     .  ,    .  .   ,  .       , 

Core  Sand,  A  Natural   02  dium,  it  is  stated,  is  useful  in  the  manufacture 

Cession  of  Metals.  Practical  Experience     ,^  ^f    babbitt-metals,    inasmuch    as    it    produces 

Crucible   Cover    63  clean  scrap  material  when  melted.     Chromium 

Electroplating   Apparatus,    Improved  1111  1    •       ,  r 

"Meaker"    ti6  has  already  been  used  in  the  manufacture   :.r 

P.tching  Metals  and  Piercing  by  Etching.  .      47  strono-    bron7es       Onlv    n    hp^innino-    has    hp/^n 

Flat-Ware,   Silver  Plated 40  -^^'^^^^    uronzes-      uni\    a    Deginning   has    been 

Gold  Rings,  Improved  Method    of    Casting     C5  made,    however,    and    it    is    believed    that    the 

Magnesium  Alloys  in  Air-Ships   C3  r   ^  -n  111  j      ^  j         1 

Manganese  in  Resistance  Alloys,  Use  of  .  .     ol  future  will  see  remarkable  products  produced 

Marble,  Etching  of 47  through  the  agency  of  these  metals. 

New  Boolts    00  .  "        ■' 

Nicliel  Solutions.  Effect  of  Copper  on  ...  .     45  It  is  remarkable  and  also  interesting  to  note 

pfa\Tng  BarrX\mprov4d' Oblique" '.'.'.'.:.:'.     64  ^^^  change  in  character  of  the  so-called  rare 

Piercing  Sterling  Silver  by  Etching 47  metals  and  their  transition  from  the  rare  class 

Rare   Metals   in   Alloys    39 

Rt^sistance  Alloys.  New   61  to  a  common  one.    Titanium,  chromium,  tu.ig- 

Scrap  Metal  Trade,  Tricks  in  the   54  gt„       „     >    -onie   of    the    other   mptTk    havp     -ii 

Silver  Plated  Flat-Ware,  Peeling  of 55  ^'^"'   ^""   ^°'"^  ^^    ^"^   '^^"^^   metals   nave,   ,11 

Silver,  Etching    4  7  the  past,  been  called  rare  for  the  reason  that 

Silver,  Electrolytic  Apparatus  for  Cleaning     07  ^,  ,,  t         .  ,  ,      ^, 

Spelter  Chills  40  they  were  seldom  reduced  to  metal.    The  ores, 

Tin-Dross  in  Electric  Furnace.  Smelting  .  .     59  however,     are     more    or     less     common,     and 
Tubing.   New  Method  of  Straightening    ...      64  '  ' 

X'^anadium  Babbitt  Metal   61  through  the  agency  of  the  electric  furnace  and 

Welding  Metals  in  Germany    67  .1  i        •        .,         "•  .1     ■  ... 

Zirconium  in  Deoxidizing  Metals 46  the  alumino-thermic    process,    their    reduction 
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from  the  oxides  is  a  simple  matter,  and  it  is 
now  possible  to  obtain  them  in  large  quantities 
at  a  comparatively  low  price. 

As  an  example  of  the  possibilities  of  the 
rare  metals,  let  the  now  well  known  pyro- 
phoric  or  "sparking"  alloys  be  cited.  The 
reader  is  familiar  with  them  in  the  form  of 
self-lighting  gas  igniters,  match  boxes,  etc. 
An  alloy  of  iron  and  cerium  possesses  the 
property  of  emitting  sparks  when  struck,  and 
it  is  this  alloy  which  is  used.  Before  this 
fact  was  discovered,  cerium  was  only  a  curios- 
ity and  no  use  for  it  was  known. 

Tantalum  is  also  a  metal  unused  until  it  was 
found  that  it  could  be  drawn  into  wire  and 
employed  as  electric  light  filaments.  These 
facts  are  more  than  interesting  because  these 
metals  can  be  obtained  in  quantities  to  meet 
the  demand,  and  are  not,  like  gold  or  platinum, 
rare  elements  in  the  true  sense  of  the  word. 
They  have  been  called  rare  because  seldom 
found  in  the  metallic  state. 


Spelter  CKills. 


The  cause  and  effect  of  spelter  chills  are  so 
well  known  in  the  great  brass  manufacturing 
centers  that  comment  upon  the  subject  seems 
almost  unnecessary ;  but  small  brass  founders 
are  often  found  who  do  not  understand  the 
subject  and  in  addition,  manufacturers  who 
have  a  brass  foundry  frequently  desire  to 
know  the  actual  symptoms  and  effect  in  order 
to  ascertain  whether  employees  really  have 
this  ailment  or  whether  it  may  be  another. 

"Spelter-chills,"  or  "Brass-foimders'  ague" 
as  it  is  called  in  England,  is  the  ailment  pro- 
duced by  the  inhalation  of  oxide  of  zinc,  or 
"spelter  fumes"  as  they  are  usually  called. 
Those  who  work  in  such  an  atmosphere  finally 
become  immune,  just  as  persons  become  im- 
mune from  other  diseases.  A  new  brass  caster 
or  molder  soon  succumbs,  but  after  a  few 
chills  rarely  has  any  more. 

The  symptoms  of  the  chills  are  as  follows : 
When  the  subject  has  worked  a  few  hours,  he 
becomes  cold  and  feels  languid  and  depressed. 
He  becomes  pale  and  almost  in  a  state  of  col- 
lapse. He  shivers  as  though  a  malarial  chill 
were  upon  him,  his  teeth  chatter  and  his  body 
becomes  covered  with  cold  perspiration.  Mus- 
cular pains  follow  and  finally  a  severe  head- 
ache, is  experienced,  followed  by  severe 
nausea  and  vomiting.  The  symptoms  are  not 
unlike  those  of    ordinary    malaria     and     fre- 


quently one  may  be  mistaken  for  the  other. 
The  chills  are  an  invariable  part  of  the  poison- 
ing by  spelter  fumes,  and  have  resulted  in  a 
belief  that  they  are  analagous  to  those  of 
malaria,  and  are  apt  to  appear  at  certain  inter- 
vals.    This,  however,  is  erroneous. 

The  treatment  followed  in  cases  of  spelter 
chills  is  to  put  the  patient  to  bed  and  admin- 
ister some  liquid  that  will  serve  to  counteract 
the  effect  of  the  oxide  of  zinc  in  the  stomach. 
Milk  is  the  usual  remedy  for  this  purpose  and 
is  given  freely.  It  is  a  singular  thing  that 
although  the  patient  may  have  a  severe  attack 
of  the  chills  in  the  afternoon,  they  soon  pass 
off  and  he  is  able  to  return  to  work  in  the 
morning  none  the  worse  for  it. 


Silver     Plated     Flat-'Ware    to 
Stand  Roug'H   Treatment. 


Two  English  investigators.  Professors  ^Ic- 
William  and  Barclay  of  the  University  of 
Sheffield,  have  carried  out  an  extensive  series 
of  experiments  to  discover  the  reason  for  the 
peeling  of  the  silver  on  silver  plated  flat-ware 
subject  to  rough  treatment  in  restaurants, 
hotels  and  similar  public  places.  Their  article 
on  the  subject  is  printed  elsewhere  in  this 
issue. 

They  believe  that  the  cause  of  the  peeling  is 
not  from  any  lack  of  care  in  the  plating,  but 
in  the  use  of  a  German-silver  base  containing 
too  much  nickel.  They  state  that  it  is  cheir 
belief  that  the  low  grades  of  German-silver 
containing  under  14%  of  nickel,  are  capable  of 
giving  better  results  than  the  ones  containing 
more  nickel.  In  other  words,  18%  German- 
silver  flat-ware  is  more  apt  to  peel  than  a  10% 
or  12%  metal.  The  more  nickel  the  Gemian- 
silver  contains  the  more  apt  the  flat-ware  is  'o 
peel  while  in  use. 

These  results  are  somewhat  astonishing  and 
according  to  replies  made  to  the  paper  when 
read  before  the  Institute  of  Metals,  it  would 
seem  that  the  theory  is  difficult  to  accept.  It 
is  difficult  to  believe  that  the  difference  of  a 
few  per  cent  of  nickel  would  cause  one  lot  of 
spoons  or  forks  to  strip  in  use,  while  another 
would  not  when  treated  the  same. 

We  would  welcome  experiences  from  flat- 
ware manufacturers  in  this  line,  and  will  be 
pleased  to  publish  any  information  that  can 
be  given  us. 


THE    BRASS    ^VORLD 


41 


Tlie  **Ronay**  Process  of  Briqtiietting'  Brass,  Bronze 

and  OtHer  Metal  CHips,  Grinding's,  Filing's, 

etc,  "WitHovit  Binding^  Material. 


The  briquetting  of  fine  materials  is  an  old 
process  and  has  been  in  use  for  many  years, 
but  heretofore  a  binding  material  has  always 
been  necessary.  In  the  smelting  of  fine  copper 
bearing  material,  silver  sweeps  and  iron  ores 


rial.  The  fine  material,  such  as,  for  example, 
fine  brass  skimmings,  is  mixed  with  the  nec- 
essary quantity  of  slaked  lime  and  then  com- 
pressed by  a  briquetting  press  into  the  form 
of  briquettes.     These  are  allowed  to  dry  and 


4Cupfer- 
spiine 


FIr.   I.     Large  Assortment  of  Briquettes  Made  by  the  "  Ronay  "  Method.     In  This  Assortment  are  Briquettes 
of  White-Metal  Chips,  Copper  Filings,  Brass  Filings,  Steel  Filings,  Qraphite,  Aluminum  Chips 

and  Cement  Copper. 


it  is  necessary  to  make  some  sort  of  a 
briquette  or  lump  of  them,  otherwise,  when 
charged  into  a  blast-furnace  they  would  either 
be  blown  out  or  prevent  the  passage  of  the 
blast  through  the  furnace.  It  has  been  cus- 
tomary to  use  lime  for  such  a  binding  mate- 


harden.  Exposure  to  the  air  changes  t!ie 
lime  to  carbonate  which  renders  the  briquette 
hard  and  capable  of  standing  rough  usage. 
They  can  then  be  charged  into  a  blast  furnace 
without  difficulty. 

In    the    briquetting    of    fine   copper   bearing 
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material,  silver  sweeps,  ores,  etc.,  the  use  of 
the  lime  is  advantageous  in  two  ways :  First, 
it  acts  as  a  binder  for  the  material.  Second, 
it  is  necessary  in  the  smelting  as  a  flux.  When 
other  materials,  such  as,  for  example,  brass  or 
bronze  chips,  are  to  be  briquetted,  the  use  of 
lime  is  a  direct  injury  as  it  prevents  the  suc- 
cessful melting  of  the  chips  in  crucibles. 
These  materials  are  melted  and  not  smelted, 
and  the  use  of  a  flux  is  not  advisable. 

There  has  recently  appeared  in  Germany  a 
process  for  making  briquettes  which  has 
proved  quite  advantageous  for  many  classes 
of  materials,  both  metallic  and  non-metallic. 
It  is  the  invention  of  Arpad  Ronay  and  is 
called  the  "System  Ronay."  It  is  being  intro- 
duced into  the  United  States  by  G.  Leve  and 
plants  for  the  briquetting  of  metal  chips  have 
already  been  installed  in  the  Westinghouse 
Air  Brake  Co.  at  Wilmerding,  Pa.,  and  at  the 
Baldwin  Locomotive  Works  at  Philadelphia, 
Pa.  Three  patents  have  been  issued  upon  the 
process  in  the  United  States,  and  a  large  num- 
ber in  a  number  of  other  countries.  The 
principal  patent  in  the  United  States  is  No. 
778,899,  Jan.  3,  1905,  upon  the  method  of 
making  the  briquettes.  Other  patents  (No-'s 
749,326,  Jan.  12,  1904  and  668,585,  Feb.  tq, 
1901)  are  upon  methods  of  making  the 
briquettes  with  a  binder  and  really  have  i;o 
bearing  upon  the  present  process. 

"The  "Ronay"  process  of  making  briquettes 
from  metal  chips  or  other  fine  metallic  mate- 
rial consists  in  subjecting  the  metal  to  an 
enormous  hydraulic  pressure  so  that  every  part 
is  compressed  and  made  so  compact  that  a 
comparatively  solid  material  is  produced,  'n 
this  connection  it  may  be  said  that  the  noced 
investigator  of  Belgium,  W.  Spring,  found, 
many  years  ago,  that  if  fine  filings  of  soft 
metals,  such  as  tin,  lead,  silver,  copper  etc., 
were  subjected  to  an  enormous  hydraulic 
pressure,  a  solid  metal  was  produced.  In  other 
words,  the  metal  particles  became  united 
again.  If  particles  or  filings  of  different 
metals  were  mixed  intimately  in  the  propor- 
tion of  alloys  and  subjected  to  the  pressure, 
solid  masses  of  the  alloys  were  produced. 
The  "Ronay"  process  embodies  this  principle. 
No  binding  material  at  all  is  employed  and 
the  use  of  the  pressure  brings  about  the 
desired  compactness.  While  the  method  of 
making  the  briquettes  is  simply  one  of  sub- 
jecting the  metal  to  the  necessary  hydraulic 
pressure,  something  more  is  necessary  than 
pressing  the  metal  chips  or  other  fine  material 


in  a  mold.  Were  this  done,  the  air  between 
the  particles  of  metal  would  be  compressed 
and  when  the  pressure  is  released,  the  air 
would  expand  again  thus  rupturing  the 
briquette  or  causing  it  to  become  too  weak. 
It  is  in  this  removal  of  the  air  that  the  process 
really  depends  and  the  method  of  doing  it  is 
explained  by  reference  to  Fig.  2  the  illustra- 
tions of  which  are  taken  from  the  patent  spec- 
ification. The  method  of  carrying  out  the 
formation  of  a  briquette  is  described  by  the 
inventor  in  the  following  manner : 


Msr./ 


Fig.  2.     Method  of  Making  the  Briquette. 

"Fig.  I  is  a  diagram  showing  the  pressing- 
mold  filled  and  closed,  respectively,  by  the 
upper  pressing-stamp  and  the  lower  counter- 
stamp.  -  Fig.  2  shows  the  lower  pressing- 
stamp  pressing  one  side  of  the  material ;  Fig. 
3,  the  mold  pushed  onto  the  counter-stamp 
during  the  extreme  final  pressure  and  contain- 
ing the  block  uniformly  compressed  and 
formed  entirely  free  from  air. 

I  r  represent  the  mold  sliding  alone  auto- 
matically or  in  some  other  way  with  the  press- 
ing-stamp 2  in  guides,  under  which  arrange- 
ment the  mold  actuated  with  the  pressing- 
stamp  2  can  be  pushed  at  any  desired  stage  of 
the  pressing  operation  onto  the  counter-stamp 
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3,  whereby  precisely  equal  pressure  can  be  ap- 
plied to  both  sides  of  the  block,  and,  on  the 
other  hand,  the  air  can  escape,  almost  without 
hindrance,  from  the  material  during  the  whole 
period  of  compression  until  the  extreme  final 
pressure  is  applied.  The  mold  i  can  be  urged 
forward  over  the  counter-stamp  3  by  means 
of  any  suitable  mechanism  (not  shown)  or 
may  be  urged  forward  simply  by  means  of 
the  pressure  on  the  inner  walls  by  the  mate- 
rial which  is  being  pressed  forward  bj'  the 
pressing-stamp  2. 

Considering  that  the  greatest  pressure  ap 
plied  is  very  rarely  less  than  eight  hundred 
atmospheres  and  generally  about  two  thou- 
sand atmospheres,  by  means  of  this  process  a 
block     can     be     produced     which,     practically 


The  application  of  the  process  is  extensive. 
In  Fig.  I  is  shown  a  large  number  of  materials 
which  have  been  brightened  by  it.  These  were 
made  in  Germany,  and  as  our  illustration  was 
obtained  from  there,  the  German  names  are 
on  the  briquettes.  Some  pi  the  materials 
shown  are :  Brass  chips,  copper  filings, 
graphite,  salt,  coal,  iron  ore,  white  metal  chips, 
aluminum,  cast-iron  chips,  cement  copper  etc. 

In  Fig.  3  are  shown  a  briquette  of  babbitt- 
metal  chips,  one  of  bronze  chips,  and  another 
of  copper  filings.  The  character  of  the 
briquettes  may  be  seen.  In  Fig.  4  a  pile  of 
iron  ore  briquettes  is  shown.  These  are  re- 
produced in  order  to  illustrate  how  hard  the 
briquettes  are  and  how  they  will  stand  rough 
usage. 


■ 
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White-Metal.  Bronze.  Copper  Turnings. 

Pi^.  3.     Briquettes  iVlade  from  Non-Perrous  Metals,  Showing:  Character  of  the  Mass. 


speaking,  is  uniformly  compact  and  firm 
throughout — that  is,  one  which  has  no  so- 
called  "neutral-pressure"  zone,  provided,  of 
course,  that  the  quantity  of  material  (height 
of  the  block)  is  duly  regulated  in  accordance 
with  the  nature  of  such  material. 

The  importance  of  the  novel  effect  obtained 
by  this  process  may  be  inferred  from  the  fact 
that  the  block  which  has  just  left  the  press 
can  be  at  once  exposed  to  the  greatest  heat 
without  any  fear  of  its  coming  apart." 

The  pressure  employed  is  necessarily  enor- 
mous and  from  12,000  to  30,000  lbs.  per  ?q. 
in.  are  used.  The  pressure  generally  employed 
for  metallic  substances,  it  will  be  noticed,  is 
about  30,000  lbs.  per  sq.  in. 


The  application  of  the  process,  as  far  as 
the  non-ferrous  metal  trade  is  concerned,  is 
exceedingly  important.  Every  brass  manu- 
facturer and  foundryman  know  that  to  melt 
chips  or  filings  means  a  large  waste.  This  is 
so  excessive  that  brass  rolling  mills  do  not 
like  to  take  back  chips  from  their  customers, 
although  heavy  brass  is  readily  purchased. 
Owing  to  the  waste  in  melting,  the  chips  prove 
unprofitable.  By  the  use  of  a  briquetting  ma- 
chine, the  chips  can  he  made  nito  a  solid,  com- 
pact mass  that  may  be  melted  with  the  mini- 
mum amount  of  loss.  It  is  well  known  that 
the  waste  in  melting  finely  <livided  metals  is 
caused  by  the  excessive  surface  exposed  'o 
the   air.      .-V    large   amount    of   oxidation    then 
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follows.  B}'  making  the  metal  into  the  form 
of  a  briquette  a  practically  solid  piece  of 
metal  is  obtained,  all  air  is  removed,  and  when 
melted  the  result  is  the  same  as  in  the  melting 
of  solid  masses. 

In  the  treatment  of  aluminum  chips,  the 
process  is  particularly  important  as  this  metal, 
more  than  any  other  commercial  one,  is  diffi- 
cult to  treat  in  such  form.  When  briquetted, 
the  melting  would  become  a  simple  operati;,>n 
and  the  resulting  metal  would  be  worth  using. 
Metal  now  made  from  aluminum  chips  is  '""f 
the  poorest  quality. 


known  as  figures  are  not  obtainable  at  the 
present  time,  but  it  should  and  undoubtedly 
will  reduce  it  more  than  half.  Take,  for  ex- 
ample, yellow  brass  chips  which,  when  melted 
in  establishments  carrying  on  the  best  prac- 
tice, cannot  be  treated  in  crucibles  at  an  aver- 
age loss  of  less  than  5%,  it  is  probable  that 
the  briquettes  can  be  melted  with  half  this  loss 
at  least. 

It  is  believed  that  the  briquetting  of  fine 
metals  is  an  exceptionally  important  process, 
and  that  it  has  fully  as  much  bearing  on  the 
non-ferrous  trades   as  the  briquetting  of  iron 


Fig.  4.     Illustratian  of  the  Appearance  of  a  Pile  of  the  Briquettes.     This  Photograph  Shows  a    Blast 
Furnace  in  Germany  with  Pile  of  iron  Ore  Briquettes. 


The  capacity  of  the  briquetting  machine, 
when  properly  served  and  supplied  with  the 
raw  material,  is  from  5  to  8  tons  per  hour. 
The  cost  (in  Germany)  will  run  from  25  to 
30  cents  per  gross  ton.  The  power  required 
to  run  so  large  a  hydraulic  plant  is  necessarily 
large  and  it  is  stated  that  from  75  to  100 
horse-power  is  consumed  in  one  press. 

What  the  waste  is  in  melting  brass  or 
bronze  chips,  that  have  been  briquetted,  is  not 


or  steel  chips.  Owing  to  the  necessarily  high 
cost  of  the  equipment,  however,  it  is  not  a 
process  for  use  in  small  establishments,  but  in 
large  ones  that  have  a  constant  supply  of 
chips,  filings  or  other  finely  divided  materials, 
it  will  prove  a  great  reducer  of  costs.  What 
to  do  with  finely  divided  materials  or  how  to 
treat  them  has  always  been  a  problem  in  the 
manufacture  of  brass  and  similar  copper 
alloys  or  non-ferrous  metals. 
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THe  Effect  of  Copper  on  NicKel 
Plating  Solutions. 


Copper  is  the  most  common  impurity  in 
nickel  plating  solutions  as  it  is  so  easily  intro- 
duced. Copper  or  brass  hooks  may  be  used 
for  hanging  the  anodes  in  it,  brass  articles 
that  are  to  be  plated  may  fall  down  in  tho 
bottom  of  the  tank  and  be  allowed  to  remain 
there,  copper  stringing  wires  may  also  fall 
into  it,  and  lastly  anodes  made  from  scrap  are 
apt  to  contain  more  or  less  copper.  All  com- 
mercial nickel,  too,  contains  small  amounts  of 
copper,  but  usually  not  enough  to  render  it 
injurious  when  made  into  mckel  anodes. 

In  order  to  ascertain  just  what  effect  copper 
has  on  a  nickel  plating  solution,  a  number  of 
experiments  were  carried  out.  In  the  first 
place,  a  standard  nickel  plating  solution  was 
made  up  from  pure  materials.  The  solution 
was  made  in  the  following  proportions : 

Water     i  gallon 

Double  Nickel  Salts    8  oz. 

Single  Nickel  Salts    i  oz. 

Sal-Ammoniac     i  oz. 

Boracic   Acid    ^4  oz. 

This  solution,  it  is  believed,  represents  a 
standard  nickel  plating  solution  as  now  used. 
When  made  up  it  stood  practically  6  degrees 
Beaume. 

The  solution  was  used  cold  and  a  90-92  per- 
cent nickel  anode  was  employed.  The  first 
e.xperiment  was  made  without  the  addition  of 
any  copper  in  order  to  ascertain  whether  the 
solution  was  capable  of  producing  a  good 
nickel  deposit.  A  current  of  3  volts  tension 
was  employed  at  first  and  this  produced  a 
very  white  and  even  nickel  deposit.  At  2 
volts,  the  deposit  was  even  better.  At  4  and 
5  volts,  it  began  to  burn  slightly  on  the  edges. 
For  a  cathode  a  sheet  of  brass  3x6  inches 
was  employed.  The  amount  of  solution  used 
was  4  gallons.  It  was  certain,  therefore, 
that  the  nickel  solution  thus  made  up,  was  of 
good  quality  and  capable  of  producing  a  white 
nickel  deposit. 

Experiment   i. 

The  first  experiment  was  made  by  adding 
1/16  oz.  of  sulphate  of  copper  crystals  to 
everj'  gallon  of  the  solution.  The  effect  at  3 
volts  was  not  visible  at  once,  but  in  a  few 
minutes  a  decided  darkening  of  the  nickel 
deposit  was  noticed.  In  U\c  minutes  the  de- 
posit was  sufficiently  dark  to  be  conspicuous- 


At  2  volts,  the  darkening  took  much  longer, 
but  after  ten  or  fifteen  minutes,  it  could  i)e 
seen  that  the  nickel  was  perceptibly  darker 
than  the  original  deposit.  It  was  apparent, 
however,  that  with  this  weak  current  (2  volts) 
the  effect  of  the  copper  was  not  as  pronounced 
as  when  a  higher  voltage  was  used  with  its 
accompanying   higher   curreiit   density. 

The  effect  of  this  amount  of  copper  seemed 
to  be  that  of  a  slight  darkening  of  the  nickel 
deposits.  When  buffed  to  a  high  color  the 
nickel  deposit  would  be  called  an  ordinary 
deposit  unless  placed  side  by  side  with  one 
containing  no  copper.  Even  then  it  was  hard 
to  distinguish,  as  polished  surfaces  are  more 
difficult  to  compare  in  color  than  dead  ones. 

Experiment  2. 

To  the  solution  was  now  added  an  addition- 
al amount  of  1/16  oz.  of  sulphate  of  copper 
bringing  the  total  quantity  up  to  Y?,  oz. 

At  the  low  voltage  (2  volts)  the  deposit 
became  dark  in  a  few  minutes  so  that  it  was 
quite  perceptible.  At  3  volts  it  darkene<I 
almost  immediately.  The  color  of  the  nickel 
thus  deposited  was  darker  than  that  of  exper- 
iment I.  When  buffed,  its  color  was  decidedly 
dark,  so  that  it  would  be  called  a  very  poor 
nickel  deposit. 

Experiment  j. 

An  additional  amount  of  y%  oz.  of  sulphate 
of  copper  was  now  added,  making  the  tot.il 
quantity  Y^  oz. 

The  deposit  in  this  solution  was  almost 
black  at  either  a  low  or  high  current  densuv 
and  was  not  completely  adherent.  A  smut 
formed  on  the  surface  that  could  be  readily 
wiped  off.  The  color  of  the  nickel  deposit  was 
dark  and  when  buffed  had  the  color  of  a  badly 
burned  deposit.  The  nickel  would  be  called 
unfit   for  use. 

Experiment  -/. 
To  the  solution  was  now  added  enougli 
sulphate  of  copper  to  make  the  total  quantity 
I  oz.  When  the  deposition  commenced,  a 
black  smut  made  its  apearance  at  once.  This 
could  be  easily  wiped  off.  The  actual  color 
of  the  nickel  deposit  could  not  be  ascertained 
as  the  smut  prevented  its  true  deposition,  but 
it  seemed  to  be  about  the  color  of  the  preced- 
ing deposit.  The  deposit  was  black,  but  non- 
adherent and  of  no  value.  A  singular  phe- 
nomenon was  noticed  in  this  experiment.  The 
surface  of  the  anode  turned  to  a  slight  copper 
color.     It  was  apparent  that  the  nickel  in  the 
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anode  (or  the  iron,  perhaps)  had  precipitated 
the  copper.  This  took  place  only  when  the 
current  was  not  flowing  and  upon  standing 
some  time. 

Sunuiiary  of  Results. 
The  results  obtained  indicate  what  has  been 
supposed  for  a  long  time,  viz :  that  copper 
darkens  the  nickel  deposit.  The  effect  of 
copper  on  nickel  plating  solutions,  therefore, 
may  be  summed  up  as  follows  : 

1.  The  presence  of  as  small  an  amount  of 
copper  in  the  solution  as  1/64  oz.  to  the  gallon 
(equivalent  to  1/16  oz.  of  sulphate  of  copper) 
is  appreciable  and  darkens  the  nickel  de- 
posit slightly.  This  amount  is  about  1%  of 
the  amount  of  nickel  present. 

2.  When  the  quantity  of  copper  is  in- 
creased, the  nickel  deposit  becomes  still 
darker,  and  a  smut  forms. 

3.  That  if  the  whitest  nickel  deposit  is 
desired,  the  solution  should  be  free  from 
copper. 

Copper,  therefore,  may  be  assmned  as  nn 
injurious  ingredient  in  a  nickel  plating  solu- 
tion, as  it  has  the  tendency,  even  in  small 
quantities,  of  turning  the  nickel  deposit  dark. 
It  is  a  common  impurity  in  nickel  anodes  and 
when  a  nickel  deposit  is  not  sufficiently  white 
and  the  current  and  solution  are  right,  the 
presence  of  copper  should  be  suspected. 


Use  of  Zirconium  in  Deoxidiz- 
ing Alloys  and  Metals. 


A  patent  has  recently  been  issued  to  Ludwig 
Weiss  of  Barmen,  German}^  (U.  S.  Patent 
928,326,  Jan.  24,  1911),  in  which  the  use  of 
zirconium  for  deoxidizing  and  strengthening 
metals  and  alloys  is  claimed. 

It  is  stated  by  the  inventor  that  zirconium  is 
far  superior  to  titanium  for  this  purpose. 
Among  other  things  he  says : 

"For  obtainin"-  sound  metal  castings  it  has 
been  recommended  to  use  strongly  deoxidiz- 
ing elements,  among  others,  titanium.  It  has, 
however,  been  found  difficult  to  dissolve  the 
same  in  metal  baths  and  further  considerable 
loss  through  waste  is  occasioned.  Also,  tita- 
nium possesses  a  relatively  low  combustion 
point,  so  that  it  does  not  extract  the  oxygen 
contained  in  the  metal  baths  with  sufficient 
energy.  Further,  the  specific  gravity  of  tita- 
nium is  comparatively  low,  so  that  its  suitabil- 
ity for  forming  alloys  is  decreased.  Finally, 
alloys  of  titanium  containing  more  than  2%  to 


3%  of  titanium  are  difficult  to  work  in  the  hot 
state.  Investigations  have  proved  that  all 
these  disadvantages  can  be  avoided  by  using 
zirconium  or  combinations  of  zirconium  with 
other  deoxidizing  or  inactive  substances,  for 
instance,  zirconium-carbid,  zirconium-silicid, 
ferric  zirconium  cupriferous  zirconium,  or 
with  the  further  addition  of  nickel,  molybde- 
num, chrome  or  wolfram. 

The  zirconium  or  the  above-mentioned  com- 
binations and  alloys  can  be  added  with  the 
greatest  ease  to  the  molten  metal,  for  instance, 
iron,  gun  metal,  brass,  copper,  aluminum- 
bronze  or  the  like,  and  are  totally  dissolved 
in  them. 

It  is  advisable  to  prepare  alloys  of  zirco- 
nium with  a  high  percentage  of  zirconium,  for 
instance,  with  10  to  35%  zirconium,  and  then 
to  add  small  quantities  of  this  alloy  to  the 
molten  metal.  If  it  is  only  desired  to  obtain 
a  sound  casting,  very  small  additions  of  zir- 
conium, less  than  1%,  are  sufficient;  there  are 
enough  to  greatly  increase  the  tenacity  and 
strength  of  the  metal.  Greater  additions  of 
zirconium  to  the  above-mentioned  metals  and 
alloys  will  further  increase  the  strength  and 
toughness  of  the  products,  and  will  further 
render  them  more  insensible  to  chemical 
agents. 

IMetals  alloyed  with  zirconium,  apart  from 
the  advantages  already  mentioned,  have 
greater  strength  than  those  alloyed  with  tita- 
nium and  are  more  proof  against  acids.  Fur- 
ther, many  of  the  alloys  with  zirconium 
possess  great  hardness  and  elasticity  and  are 
especially  adapted  for  castings,  and  also  for 
constructive  or  engineering  work." 


According  to  an  analysis,  "Magnolia  Anti- 
Friction  Metal"  consists  of  the  following: 
Lead,  78.27%;  antimony,  17.81%;  tin,  3.88%; 
and  copper,  0.04%.  The  copper  is  an  impurity. 
To  make  the  metal  the  following  are  used : 
Lead  80  lbs.;  antimony,  15  lbs.;  and  tin  5  lbs. 


A  very  white  and  strong  metal  for  use  in 
making  all  kinds  of  goods  that  are  cast  in  sand 
and  upon  which  a  white  color  is  desired,  is 
made  by  mixing  50  lbs.  of  copper,  35  lbs.  of 
zinc  and  15  lbs.  of  nickel.  To  this  is  added  2 
oz.  of  aluminum.  It  cannot  be  cast  in  sand 
without  the  aluminum.  It  stands  sea-water 
well  and  is  extensivelv  used  for  boat  fittings- 
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Some  Examples  of  Deep  Etchiing'  and  Metals 
Pierced  by  Etching'. 


Now  that  the  etching  of  metals  is  becoming 
so  extensively  employed  for  certain  classes  of 
work,  notably  in  the  manufacture  of  name 
plates,  signs  and  similar  work,  it  will  undoubt- 
edly be  of  interest  to  the  manufacturers  of 
metal  goods,  and  others  who  work  in  this 
line,  to  learn  of  the  really  artistic  work  that 
can  be  done  by  etching  and  to  see  the  results 
of  an  expert  in  this  line. 


Fig.  I.     Brass  Escutcheon  Deeply  Etched. 

The  term  etching  is  applied  to  any  class  of 
work  in  which  a  design  is  etched  or  eaten 
away  by  a  chemical  solution.  It  is  always 
accomplished  by  the  use  of  a  "resist,"  which 
is  a  substance  applied  to  the  metal  to  prevent 
the  action  of  the  solution  upon  the  portions 
that  are  not  to  be  etched.  Etched  work  ranges 
all  the  way  from  the  commonest  steel  knife 
blade,  upon  which  the  name  of  the  maker  has 
been  etched,  up  to  the  most  intricate  work 
pierced  by  etching  as  herewith  illustrated. 

The  fine  examples  of  etched  metal  herewitli 
shown  are  the  work  of  John  R.   Baynes,  115 


Roosevelt  St.,  Bridgeport,  Conn.,  who  has 
made  a  special  study  of  fine  and  artistic  etch- 
ing as  the  samples  herewith  shown  will  indi- 
cate. 

The  skill  in  etching  lies  wholly  in  placing 
the  design  on  the  metal  to  be  etched.  There 
are  many  ways  of  doing  it.  First,  by  painting 
the  design  on  with  a  suitable  material  to  act 
as  the  resist.  This  was  the  first  method  used 
for  etching,  and  is  now  employed  to  some 
extent.  Owing  to  the  fact  that  each  design 
must  be  painted  on  the  work  separately,  and 
by   skilled   labor,   the  cost   is   necessarily   high. 


Fig.  2.     Sterling    Silver    Plate    Pierced    by  Etching. 

It  is  suited,  however,  for  articles  of  which  one 
piece  only  is  to  be  made.  The  second,  or 
rubber  stamp  method,  is  employed  only  for 
the  cheapest  class  of  work.  The  design  cannot 
be  made  sharp  and  the  etched  design  is,  there- 
fore, rough.  The  process  is  the  cheapest 
form  of  etching  known  and  it  is  for  this 
reason    that    it    is    employed    in    placing    the 
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name  on  steel  knife  blades.  Outside  of  this 
class  of  work,  the  rubber  stamp  method  is  not 
used.  Then  there  is  the  transfer  method 
which   is   suited    for  a   slightly  better  class   of 


Fig.  3.     Sterling    Silver    Plate    Nearly    Pierced    by 
Etching.     This  is  the  Front  of  Fig.  4. 

work  than  the  rubber  stamp  process,  but  even 
with  this,  sharpness  is  somewhat  lacking.  The 
design  is  transferred  from  a  steel  master 
plate,  by  means  of  transfer  paper,  to  the 
metal  and  then  etched.  The  resist  is  the  mate- 
rial transferred. 


Fig.  4.     Back  of  Sterling  Silver  Plate  Shown  in  Fig. 

3.  and  Indicating   How  the  Etching    Solution 

Begins  to  Cut  Throuiih. 

Last  and  best  is  the  photographic  process 
by  means  of  which  the  finest  lines  may  be  re- 
produced. It  is  the  process  by  which  nearly 
all  the  fine  work  is  done.     Name  plates   are 


made  in  this  manner,  and  the  work  herewith 
illustrated  was  also  made  by  it. 

The  photographic  process  of  etching  is 
carried  out  in  the  following  manner :  A 
design  is  first  drawn  on  white  paper  of  the 
exact  kind  that  is  to  be  reproduced.  This 
design  may  be  larger  than  the  one  that  is  to 
be  etched  if  desired  as  it  is  readily  reduced. 
This  sketch  must  be  in  black  in  white,  and 
the  blacks  must  be  solid  and  as  heavy  as  pos- 
sible in  order  to  obtain  a  good  negative  from 
them.  A  photographic  negative  is  next  made 
of  this  sketch.  This  is  easily  obtained  from 
photo-engravers  who  make  a  practice  of  doing 
it.  Such  a  negative  is  preferably  made  by  the 
wet  plate  process  (collodion)  and  when  com- 
pleted, the  blacks  must  be  perfectly  opaque 
and   the   whites  of  clear  glass.     If  the  blacks 


Fig.  5.     Sterling  Silver  Deeply  Etched  for 
Enameling. 

are  transparent  so  that  the  light  passes 
through  them,  good  results  cannot  be  obtained. 
This  feature,  however,  is  readily  obtained  by 
those  who  understand  negative  making.  The 
ordinary  dry  plate  negative  that  might  be 
called  a  good  one  will  not  answer  as  the 
blacks  are  not  sufficiently  opaque.  This  nega- 
tive is  used  in  printing  the  design  on  the  arti- 
cle to  be  etched. 

The  method  of  printing  the  design  on  the 
metal  by  means  of  the  negative,  is  carried  out 
in  the  following  manner :  The  metal  is  coated 
with  a  sensitized  emulsion  of  bichromated  al- 
bumen.    This  material  has  the  property.  wIkt 
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exposed  to  the  light,  of  becoming  insoluble  in 
water.  Therefore,  the  portions  that  are  not 
acted  upon  by  the  light  are  dissolved.  The 
coated  metal  is  e.xposed  to  either  ordinary  or 
electric  light  for  a  short  time  and  then 
removed  from  the  negative-  A  roller  coated 
with  a  special  lithographic  ink  is  then  rolled 
over  the  surface  so  as  to  coat  the  whole  with 
ink.  The  plate  is  now  plac^.d  in  warm  water 
and  the  parts  not  acted  upon  by  the  light  are 
removed,  leaving  the  bare  metal.    Those  which 


Fig.  6.     Very  Thin  Copper  Sheet  Pierced  by  Etching. 

have  been  acted  upon  by  the  light  (corres- 
ponding to  clear  glass  in  the  negative)  remain 
on  the  metal  and  protect  it  as  the  etching 
resist. 

The  design  is  now  on  the  metal  in  the  form 
of  a  bichromated  albumen  base  covered  with 
ink  of  a  sticky  nature.  In  order  to  further 
reinforce  it,  the  plate  is  dusted  with  dragon's 
blood  and  the  whole  warmed  so  as  to  melt  it. 
The  substance,  of  course,  adheres  only  to  the 
portions  containing  the  resist.  That  which 
settles  on  the  bare  metal  may  be  blown  off. 
.\fter  cooling  the  metal  plate,  the  design  is  on 
the  plate  in  the  form  of  a  resist  of  a  thickness 
that  will  not  be  attacked  by  the  solution  used 
for  etching. 

In  connection  with  the  resist  it  may  be  said 
that  Mr.  Baynes  has  used  for  a  long  time 
a  resist  of  his  own  that  seems  to  have  an  ex- 
ceptionally strong  power  of  resisting  acids. 
The  ordinary  resist,  as  above  described,  is 
usually  not  of  sufficient  strength  to  stand  deep 


etching.  This  is  why  ordinary  name  plates 
are  not  etched  deeply.  The  resist  is,  of  course, 
the  most  important  part  of  the  whole  etching 
process. 

When  the  resist  has  thus  been  obtained  on 
the  metal  to  be  etched,  it  is  ready  for  the 
etching.  For  brass  and  copper,  a  strong  solu- 
tion of  perchloride  of  iron  is  generally  used. 
This  is  employed  for  the  reason  that  it  does 
not  attack  the  resist  like  strong  acids,  'ts 
action,  how-ever,  is  quite  slow.  It  is  of  interest 
to  know  that  Mr.  Baynes  etched  the  samples 
herewith  illustrated  with  nitric  acid.  The 
resist  that  he  uses  is  of  such  acid  resisting 
properties  that  it  is  possible  to  use  a  compar- 
atively strong  acid.  In  fact,  he  has  etched  14 
karat  gold  by  the  use  of  aqua-regia  and  this, 
more  than  any  one  thing,  indicates  the  char- 
acter of  the  resist. 

Deep  etching  is  always  the  most  artistic  and 
many  applications  can  be  made  of  it.  In 
Fig.  T  an  escutcheon  of  sheet  brass  is  illus- 
trated. This  w-as  etched  half  way  through  the 
sheet  so  that  the  design  stands  out  conspic- 
uously. This  etching  was  carried  out  by  the 
use  of  nitric  acid. 

The  etching  of  sterling-silver  is  one  of  the 
important  operations  that  can  be  done  by  this 
method,    and    a    number   of    examples    of    this 


Fig.    7.      Thin     Brass     Sheet     Pierced     by     Etching. 
Suitable  for  Lamp  Shades,  Candelabra  etc. 

class  of  work  are  herewith  shown,  both  in 
deep  etching  and  in  pierced  work.  In  the 
etching  of  sterling-silver,  it  is  necessary  tn 
use  nitric  acid  as  no  other  substance  will 
attack  it  in  the  necessary  manner.  The  nitric 
acid,    too,    must    be    comparatively    strong    :<i 
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order  to  dissolve  it,  and  this,  of  course,  neces- 
sitates the  use  of  a  very  strong  resist. 

In  Fig.  2  is  shown  a  sheet  of  hard  rolled 
sterling-silver  that  has  been  pierced  clear 
through  by  etching.  The  sharp  lines  can  be 
seen,  even  in  the  photograph.  In  Fig.  3  another 
example  of  sterling-silver  etching  is  shown. 
This  was  carried  out  in  order  to  indicate  the 
manner  in  which  the  etching  takes  place.  In 
Fig.  3  the  front  side  of  the  plate  is  shown, 
while  the  back  is  ilustrated  in  Fig.  4.  The 
etching  solution  has  just  begun  to  cut  through 
as  may  be  noticed.  This  is  the  method  which 
is  followed  in  producing  the  pierced  silver 
such  as  that  illustrated  in  Fig.  2.  In  Fig.  5 
another  example  of  deep  etching  on  sterling- 
silver  is  shown.  This  class  of  work  is  suitable 
for  enameling  and  is  readily  accomplished. 


the  etching  of  metals.  As  the  etching  solution 
leaves  the  background  too  smooth  to  ha\'e 
the  necessary  contrast,  it  is  customary  to 
work  it  over  with  a  pneumatic  tool  as  shown 
in  the  photograph.  This  is  an  operation  easily 
accomplished  as  the  design  is  very  readily 
followed  and  all  that  is  required  is  to  roughen 
the  surface.  It  can  be  accomplished  by  un- 
skilled labor.  Mr.  Baynes  has  done  some 
extensive  work  in  this  line  on  marble  monu- 
ments and  which  give  the  same  results  as  ex- 
pensive hand  labor  in  cutting. 


Rouge  is  the  red  oxide  of  iron.  It  is  pro- 
duced b}^  calcining  the  sulphate  of  iron,  and 
by  the  use  of  a  strong  heat,  a  hard  rouge  or 
crocus  is  produced.  By  the  use  of  a  lower 
heat  a  soft  rouge  is  formed. 


Pig.  8.     Slab  of  Marble  Etched  and  Half  of  the  Background  Chased  by  a  Pneumatic  Tool.    Process  is 

Cheaper  than  Hand  Cutting. 


The  fine  application  of  the  process  may  be 
appreciated  by  referring  to  Fig.  6  in  which  an 
example  of  piercing  on  very  thin  sheet  may  be 
seen.  This  sheet  is  No.  30  gauge,  hard-rolled 
copper  and  was  pierced  clear  through  by  the 
etching  solution.  In  Fig.  7  another  thin  sheet 
is  also  shown.  Both  of  these  effects  can  be 
produced  on  any  metal  and  the  application  ,s 
in  the  production  of  artistic  results  for  lamp 
shades  etc. 

One  of  the  unique  applications  of  the  etch- 
ing process  is  shown  in  Fig.  8.  This  is  a  slab 
of  white  marble  and  the  design  shown  thereon 
was  etched  in  the  same  manner  as  followed  in 


For  ordinary  stopping-oflf  varnish  for  pre- 
venting the  deposition  of  a  metal  during  plat- 
ing, asphalt  varnish  is  excellent  and  cheap. 
It  is  easily  removed  by  kerosene  or  benzine. 
It  stands  all  solutions  well  e.xcept  hot  cyanide. 


For  cleaning  long  rails,  tubes  and  other 
large  work  preparatory  to  plating  and  which 
are  too  large  to  enter  the  potash  kettle,  a  fine 
slaked  lime,  rubbed  on  with  a  soft  rag  is  ex- 
cellent. The  lime  should  be  slaked  and  then 
allowed  to  dry  .  In  this  condition  it  can  be 
kept  for  use.  It  removes  the  grease  and  is  so 
fine  that  it  does  not  scratch  the  metal. 
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Some    Practical    Experience 
^vitH  Corrosion,  of  Metals.* 


By  Engineer  Rear-Admiral  John  T. 

Corner,  C.  B.  tLate  CHief  Engineer 

of  PortsmotitH  DocKyard). 


It  should  be  pointed  out  at  tlie  outset  that  in 
this  paper  the  writer  purposes  to  limit  himself 
to  chiefly  giving  instances  of  corrosion  which 
have  come  under  his  notice  whilst  actively 
engaged  as  a  marine  engineer,  and  to  detail 
some  of  the  practical  methods  found  to  De 
efficacious  in  dealing  with  the  same. 

Some  of  the  causes  of  corrosion  of  metals 
on  shipboard  are  so  obscure,  and  the  origin 
so  difficult  to  trace,  that  no  satisfactory  ex- 
planation is  so  far  forthcoming.  On  the 
other  hand,  cases  have  occurred  in  which  the 
causes  operating  to  produce  the  eflfects  are 
clearly  recognized  and  easily  dealt  with. 

The  writer  has  had  no  personal  experience 
in  the  trouble  which  took  place  through  the 
corrosion  of  copper  and  its  alloys  in  the  old 
wooden  ships,  but  that  such  corrosion  did 
exist  is  within  the  knowledge  of  most  of  those 
who  have  studied  the  record  of  such  ships. 
Cases  are  mentioned  of  copper  sheathing  having 
become  corroded  in  mysterious  ways  and  ;'.t 
unexpected  times,  and  there  are  reports  of  the 
heads  of  the  nails  having  corroded  entirely  off, 
allowing  the  sheathing  to  become  detached. 

There  were  doubtless  at  times  trouble 
through  corrosion  in  the  bilge  and  other  copper 
pipes  of  the  old  wooden  steamships  of  war, 
but  as  a  rule  these  appear  to  have  been  of 
minor  importance ;  and  in  many  ships  the 
chief  anxiety  the  engineers  had  concerning  the 
pipes  was  to  keep  them  in  a  bright  and 
burnished  condition  so  as  to  pass  the  captain's 
weekly  inspection  at  which  the  array  of  copper 
piping  in  the  bilges  was  often  one  of  the  show 
sights  of  the  ship. 

With  the  introduction  of  iron  for  shipbuild- 
ing purposes  the  conditions  were  different,  for 
it  was  soon  found  necessary  to  insulate  as  well 
as  protect  the  copper  pipes  in  or  near  vhe 
bilges — not,  however,  for  their  own  welfare 
so  much  as  for  the  sake  of  the  adjacent  plates 
and  angles,  which,  when  not  so  treated,  were 
found  to  be  adversely  affected  by  contact, 
owing  to  the  galvanic  action  set  up  between 

*A  paper  read  before  the  Institute  of  Mctais 
at  the  meeting  held  in  London,  January  17-18, 
1911. 


the   metal    pipes   and   the   iron   plating   by   the 
bilge  water. 

There  were  many  instances  in  which  very 
considerable  trouble  was  caused.  Among 
them  may  be  mentioned  the  case  of  the  troop- 
ship Mcgaera,  which  vessel  had  to  be  beached 
at  St.  Paul's  Island  about  if'69  to  prevent  her 
sinking.  It  came  out  in  the  subsequent  inquiry 
that  among  other  defects  in  this  ship,  there 
was  a  serious  one  due  to  a  copper  strainer 
fitted  to  a  bilge  suction  pipe  in  a  remote  part 
of  the  ship.  The  action  set  up  by  it  was 
sufficient  to  eat  right  through  the  plates,  and 
so  admit  water  to  such  an  extent  that  the  ship 
had  to  be  run  ashore  to  save  the  crew. 

As  far  as  can  be  ascertained,  the  pipes 
themselves  in  iron  ships  were  no  more  affected 
than  those  in  wooden  ships,  probably  not  so 
much ;  and  it  was  not  until  at  or  about  the 
time  of  a  great  change  in  the  internal  economy 
of  men-of-war  that  serious  and  persistent 
trouble  through  the  corrosion  of  copper  pipes 
began  to  be  manifest  and  felt.  This  change 
was  the  introduction  of  the  electric  light  on 
shipboard. 

The  writers  first  experience  of  the  insidious 
corrosion  of  copper  pipes  occurred  in  a  ship 
which  had  recently  been  fitted  with  an  electri- 
cal installation  for  working  searchlights.  Dur- 
ing a  commission  of  over  three  years,  there 
were,  as  far  as  can  be  remembered,  only  two 
pipes  which  seriously  suffered  from  corrosion; 
both  were  water  pipes,  and  both  were  eaten 
right  through  in  small  holes  which  had  the 
appearance  of  having  been  punched,  and  it  is 
noteworthy  that  each  of  these  pipes  was  in  the 
immediate  vicinity  of  an  electric  lead  to  a 
searchlight — the  one  forward  and  the  other 
aft.  The  whole  business  was  after  all  but  a 
minor  affair,  and  consequently  very  little 
notice  was  taken  of  it;  it  was  only  years  after- 
wards when  trying  to  assign  a  cause  for  sim- 
ilar trouble  in  various  other  ships  that  the 
previous  experience  w-as  recalled  to  throw 
light  on  an  obscure  question. 

There  is  no  doubt  whatever  that  the  time  of 
the  introduction  of  the  electric  light  in  naval 
ships  synchronized  with  a  considerable  in- 
crease in  the  corrosion  of  the  copper  and  metal 
pipes  and  fittings;  and  as  the  parts  affected 
were  chiefly  water  fittings,  the  increased  steam 
pressures  which  came  at  or  near  this  period, 
and  which  might  have  been  suspected  as  one 
of  the  causes,  can  be  now  quite  absolved  from 
any  share  or  part  of  the  trouble. 

Sometimes    pipes     would    be     found    eaten 
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nearly,  and  in  some  quite,  through  in  a  very 
short  period;  moreover,  the  replaced  parts 
often  became  similarly  affected  even  when 
different  brands  or  qualities  of  copper  or  brass 
were  used.  Sometimes  the  pipes  were  eaten 
in  holes  having  sharp,  clean-cut  edges,  as 
though  punched ;  sometimes  parts  were  pitted 
and  honeycombed  over  a  considerable  area  of 
surface ;  while  in  other  examples  the  metal 
was  nibbled  out  in  such  a  way  as  almost  to 
suggest  the  presence  of  rodents  or  microbes. 

As  regards  the  source  of  this  trouble,  some 
engineers  for  the  reasons  above  stated  were 
inclined  to  attribute  it  to  electrical  action  due 
to  the  leakage  from  the  mains,  which  was 
often  so  great  as  to  allow  electricity  to  per- 
meate the  whole  ship.  It  must  be  admitted 
now  that  some  of  the  earlier  electrical  installa- 
tions on  shipboard  were  a  long  way  from 
perfect,  inasmuch  as  leakage  in  some  cases  was 
sufficient  to  turn  the  ships  themselves  into 
storage  batteries.  Others  attributed  these  de- 
fects in  the  copper  pipes  to  induced  currents 
set  up  in  different  parts  of  the  ship  by  the 
currents  in  the  electrical  mains.  But  nothing 
definite  could  be  proved,  and  those  dealing 
with  the  electrical  plant  disclaimed  all  respon- 
sibilit\'  for  the  trouble,  and  in  fact  sometimes 
expressing  the  opinion  that  the  currents  they 
used  could  hurt  nothing  and  cause  trouble  to 
nobody. 

It  was  also  further  suggested  that  the  action 
might  be  due  to  mere  chemical  causes,  but 
here  again  the  responsibility  for  this  was  dis- 
claimed by  those  concerned,  the  corrosion 
being  put  down  by  them  to  mechanical  rather 
than  by  chemical  action ;  and  there  was  cer- 
tainly some  ground  for  the  contention,  seeing 
that  corrosion  in  pipes  generally  occurred  at 
or  near  bends  or  branches ;  also  very  extensive 
corrosion  often  occurred  on  the  bronze  pro- 
peller blades,  especially  at  the  forward  side 
where  there  was  little  likelihood  of  extensive 
action,  electrical  or  chemical,  but  abundance  of 
the  mechanical  kind. 

It  is  very  probable  that  a  certain  amount  :;f 
chemical  action  was  first  induced  by  galvanic 
action,  and  the  erosion  caused  by  the  friction 
of  the  water,  which  washed  away  the  results 
of  the  chemical  action,  left  the  clean  surface 
exposed  to  further  and  similar  action.  This 
explanation,  however,  would  not  fully  apply 
to  cases  where  clean-cut  holes  were  found  in 
the  pipes,  condenser  tubes,  etc. ;  these  results 
were  probably  due  to  want  of  homogeneity  in 
the  roirpositinn  of  the  metal,  the  galvanic  and 


chemical  action  finding  out  the  weakest  places. 
It  would  also  appear  that  the  presence  of  air 
and  moisture  together  largely  influences  the 
extent  of  the  corrosion  of  these  metals  as  of 
iron,  and  in  a  measure  helps  to  explain  the 
pitting  on  the  forward  sides  of  the  propeller 
blades,  where  the  partial  vacuum  formed  by 
the  motion  of  the  screws  causes  air  to  be 
drawn  from  the  surrounding  sea  water,  which 
assists  the  corrosive  action. 

It  was  also  suggested  that  the  corrosion 
might  be  due  to  the  use  of  copper  of  too  pure 
a  quality:  and  in  this  connection  it  may  be 
noted  that  some  locomotive  engineers  specify 
for  about  ^  per  cent,  of  arsenic  in  the 
copper  fire-box  plates,  as  a  prevention  against 
corrosion.  So  there  really  may  have  been 
something  in  this  suggestion,  seeing  that  pure 
electrolytic  copper  was  beginning  to  be  used 
at  or  about  the  time  referred  to. 

But  whatever  may  have  been  the  causes,  the 
pressing  business  of  the  day  was  to  discover 
the  cure  of  the  complaint :  the  prevention  of 
the  corrosion,  which  affected  most  of  the 
water  pipes,  including  the  condenser  tubes  of 
many  ships,  was  what  all  aimed  at.  As  regards 
the  latter,  it  is  understood  that  there  was  not 
much  general  corrosion  of  the  tubes  in  iron 
condensers.  No  doubt  there  have  been,  as 
there  still  are,  some  instances  in  which  the 
tubes  of  iron  condensers  have  given  consider- 
able trouble  through  various  causes,  some  of 
which  were  foul  circulating  water,  defective 
materials,  excessive  vibration  through  indirect 
local  pressure,  such  as  the  direct  impinging  of 
the  steam  or  circulating  water  on  the  tubes, 
etc. ;  but  as  regards  the  corrosion  under  con- 
sideration, it  may  be  stated  generally  that  it  is 
certainly  much  less  in  condensers  with  iron 
shells  than  in  those  with  brass  shells. 

One  special  case  of  an  iron  condenser  which 
came  under  the  writer's  notice  was  interesting 
and  unique,  and  may  be  mentioned  here  : — A 
ship  with  a  cast-iron  condenser,  with  circulat- 
ing water  outside  the  tubes,  had  been  running 
for  several  years  with  a  set  of  tubes  which 
had  given  no  trouble  whatever.  The  ship  un- 
fortunately got  ashore  on  a  sandbank,  and  in 
the  getting  off  stirred  up  the  sand  so  much  -is 
to  get  a  large  quantity  deposited  in  the  con- 
denser on  the  circulating  sides.  On  returning 
to  port  for  overhaul  and  repairs,  the  tubes 
were  taken  out  to  get  rid  of  the  sand.  This 
afforded  the  opportunity  for  examining  and 
attending  to  the  inside  of  the  condenser  shells. 
They    were    cleaned    by    bring    chipped    and 
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scraped,  and  finally  given  a  good  coating  of 
red-lead  paint.  Shortly  after  the  ship  resumed 
service,  the  condenser  tubes  which  up  to  then 
had  given  no  trouble,  began  to  go  to  such  an 
extent  that  the  ship  had  to  be  again  laid  up 
for  the  complete  re-tubing  of  the  condensers 
When  this  was  done,  the  red-lead  paint  was  all 
removed,  after  which  no  further  trouble  with 
the  tubes  was  experienced.  This  result  clearly 
showed  that  the  brass  tubes  were  being  pro- 
tected W'hen  the  iron  shells  were  bare,  but 
when  covered  with  lead  paint  a  corrosive 
action  on  the  tubes  manifested  itself. 

Another  case  of  the  protection  afforded  by 
iron  may  be  mentioned : — In  a  certain  ship, 
one  particular  pipe  conveying  circulating  water 
was  repeatedly  in  trouble  through  corrosion. 
This  pipe  would  be  found  badly  eaten  away  at 
a  bend.  It  w-as  taken  down,  patched,  and  re- 
placed time  after  time,  but  the  corrosion  still 
went  on  and  continued.  The  chief  engineer 
then  resorted  to  the  following  expedient.  He 
sweated  a  lump  of  copper  on  the  outside  of  the 
pipe,  so  as  to  provide  material  for  a  screwed 
hole,  throug-h  which  a  large  iron  bolt,  about 
lyy  inch  diameter,  was  fitted  so  that  the  point 
protruded ;  and  no  further  trouble  was  ex- 
perienced with  this  pipe,  the  bolt  being  screwed 
further  in  as  the  point  became  eaten  away, 
and  being  entirely  renewed  when  necessary. 

These  tw-o  examples  appear  to  indicate  that 
the  presence  of  sufficient  bare  or  unprotected 
iron  in  perfect  metallic  contact  with  the  system 
strongly  counteracts  the  corrosion  of  the 
copper  or  brass;  the  chemical  or  electrical  or 
mechanical  action,  whichever  it  may  be.  solel.v 
or  jointly,  being  entirely  expended  on  the  iron. 
It  is  therefore  by  the  free  use  of  iron  or  steel 
that  it  is  considered  the  best  protection  of  the 
copper  or  alloy  pipes  is  provided. 

Before  resorting,  however,  to  such  free  use 
of  iron,  various  other  means  were  tried  in 
different  ships.  One  method  was  to  coat  the 
insides  of  the  pipes  with  marine  glue,  another 
to  use  plumber's  solder  or  tinman's  solder  as 
an  internal  coating.  Special  alloys  containing 
aluminum  were  tried.  Zinc  slabs  and  blocks 
were  used,  as  also  zinc  bars  let  in  amongst 
the  condenser  tubes;  and  though  some  of  these 
expedients  effected  a  certain  amount  of  good, 
it  is  considered  that  the  present  practice  has 
more  to  recommend  it  than  any  of  them,  and 
that  is  the  insertion  of  short  iron  lengths  of 
pipe  in  runs  of  water  pipes  which  can  be  easily 
removed  and  replaced ;  and  further,  the  use 
of   iron   or   steel   doors    for   brass   condensers 


with  iron  rods  and  plates  in  and  about  the 
tubes  is  very  effective  as  a  protection  to  the 
tubes  and  plates. 

In  some  warships  of  late  years  the  conden- 
ser barrels  are  made  of  steel.  Of  course  in 
this  latter  case  there  is  the  possibility  of  a 
certain  amount  of  corrosion  in  the  condensers 
themselves,  but  as  this  is  only  to  be  expected 
on  the  waterside,  it  should  not  be  difficult  to 
deal  with — the  design  of  the  condenser  being 
such  as  to  admit  of  the  easy  replacement  of 
parts  likely  to  be  affectetl,  and  provision  being 
made  for  zinc  protectors  as  in  boilers. 

It  is  considered  more  than  probable  that  the 
reason  why  iron  is  found  on  the  whole  to  be 
more  efficient  as  a  protective  than  zinc,  is  that 
with  the  former  better  metallic  contact  'S 
assured  and  maintained,  and  perfect  metallic 
contact  is  undoubtedly  an  absolute  necessity. 

Respecting  the  corrosion  on  propeller  blades, 
it  is  not  known  to  the  writer  whether  iron  has 
been  tried  as  a  protection  against  corrosion ; 
but  he  would  suggest  for  consideration  that  if 
easily  renewable  plugs  of  iron  could  be  put  at 
the  parts  of  the  propeller  blades  where  corro- 
sion is  likely  to  occur,  they  might  lead  to  a 
marked  difference  in  the  extent  of  the  pitting, 
for  it  may  possibly  be  found  that  so  long  p.s 
there  is  iron  in  the  immediate  vicinity  suifi- 
cient  to  absorb  the  corrosive  action,  the  bronze 
will  be  entirely  protected. 


The  presence  of  bisnuith  in  brass  is  one  of 
the  causes  of  its  fire  cracking  when  annealed, 
but  more  is  required  to  produce  the  crackitig 
than  is  ever  found  in  the  copper  from  which 
commercial  brass  is  made.  While  a  possible 
cause  of  fire  cracking,  it  is  one  of  the  lea.st 
frequent. 


An  alloy  of  92%  copper  and  S'^'c  aluminum 
(the  so-called  "S%  aluminum-bronze")  is 
practically  the  maximum  mixture  than  can  be 
successfully  rolled  into  sheet  or  drawn  into 
wire.  When  the  aluminum  is  above  8%,  the 
bronze  becomes  too  hard  to  work.  As  high 
as  10%  aluminum  has  been  rolled  into  sheet, 
but  it  cannot  be  called  a  commercial  process 
on  account  of  the  cost.  All  percentages  of 
aluminum,  however,  may  be  rolled  hot  and 
the  bronzes  are  quite  soft  when  in  this  condi- 
tion. 
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Production    of  a  Brow^n    Color 
on  Brass. 


TricKs  in  tk\e  Scrap  Metal 
Trade. 


By  CHarles  AVerft. 


The  following  process  of  producing  a 
brown  color  on  brass  will  be  found  satisfac- 
tory. I  have  used  it  for  some  time  for  finish- 
ing chandeliers,  showers,  and  ceiling  lights. 
Any  shade  from  an  iridescent  color  to  stat- 
uary bronze  may  be  obtained  by  repeated 
dipping. 

Solution   I. 

Water     i  gallon 

Liver  of  Sulphur   2  oz. 

Caustic    Potash    2  oz. 

This  solution  is  used  hot  as  it  works  better 
than  when  cold. 

Solution  2. 

Water     i  gallon 

Sulphate  of  Copper   3  oz. 

Sal-Ammoniac     8  oz. 

This  solution  is  used  cold. 
The  brass  to  be  treated  is  first  colored  uo 
on  the  buff  wdieel  and  the  buffing  dirt  is  then 
removed  by  washing  in  a  potash  solution. 
The  article  is  then  immersed  in  Solution  .', 
after  which  it  is  immersed  in  Solution  2 
without  rinsing.  The  article  is  now  rinsed  i.^ff 
in  cold  water.  The  process  is  then  repeated 
until  the  desired  color  is  obtained. 

For  statuary  bronze  it  is  much  more  rapid 
than  copper  plating  and  then  coloring  in  liver 
of  sulphur  as  the  coppering  is  rendered  un- 
necessary. If  the  work  is  handled  so  that 
there  are  no  finger  marks  on  the  surface,  a 
very  pretty  smut  will  appear  which,  so  to 
speak,  has  the  appearance  of  velvet. 

I  then  take  the  article,  brush  with  a  platers' 
brush  and  lacquer  with  a  flat  lacquer.  If  it  is 
sand-blasted  or  dipped,  the  surface  will  come 
mottled  and  darker. 


When  sulphuric  acid  is  left  exposed  to  the 
air,  it  absorbs  w-ater  and  becomes  weaker.  It 
should  always  be  kept  in  a  tight  carboy. 


A  metal  called  "Sterline"  was  at  one  time 
sold  in  the  shape  of  match-boxes,  rings,  pins 
and  other  articles  of  jewelry.  It  was  simply 
a  German-silver  and  an  analysis  showed  it  to 
contain  the  following :  Copper,  68.52% ; 
nickel,  17.88%;  zinc,  12.84%;  iron.  0.76%.  The 
presence  of  the  iron  in  the  metal  causes  its 
exceptional  whiteness.  It  has  been  known  for 
some  time  that  iron  w-hitens  German-silver. 


Secorkd  Paper. 


Mixing     Red     Grinding's     w^ith. 
Composition  CHips. 


Many  brass  founders  are  accustomed  to  pur- 
chase composition  chips  for  a  portion  of  tiieir 
raw  material  from  which  coniposition  castings 
are  to  be  made.  These  chips  are  always  a 
preferred  material  and  command  a  compara- 
tively high  price.  Red  grindings,  on  the  other 
hand,  are  always  sold  on  "copper  contents" 
and  are  a  low  priced  material.  There  is  a 
temptation,  therefore  among  unprincipled 
scrap  metal  dealers  to  mix  the  two,  as  they 
well  know  that  the  composition  is  not  injured 
in  any  way  and  that  the  resulting  metal 
obtained  by  melting  the  mixture  will  be  good 
composition.  The  purchaser,  however,  will 
find  that  his  chips  wull  waste  excessively  on 
account  of  the  grindings  they  contain.  He  is 
being  deceived,  therefore,  as  he  has  paid  for 
composition  chips  and  has  obtained  part  red 
grindings — a  very  much  cheaper  material. 
Red  grindings,  of  course,  result  from  the 
grinding  of  composition  castings  on  an  emery 
wheel  and  contain  a  considerable  amount  of 
emery  and  molding  sand  from  the  foundry. 
This  emery  and  sand  are  paid  for  by  the  pur- 
chaser at  the  price-  of  the  chips. 

If  composition  chips  and  red  grindings  are 
mixed  in  the  ordinary  manner,  the  two  will 
separate  when  shipped  on  account  of  the 
difference  in  size.  In  order  to  prevent  this,  it 
is  customary  to  coat  the  chips  over  with 
molasses  and  then  mix  them  with  the  grind- 
ings. In  this  manner  the  two  will  adhere  and 
will  not  separate  in  shipping. 

In  using  the  molasses  in  this  manner  it  is 
possible  to  mix  from  5  to  10  per-cent  (or  even 
more)  of  red  grindings  with  the  chips  without 
being  conspicuous,  and  unless  the  purchaser 
is  forewarned  he  w-ill  not  usually  detect  it.  As 
there  is  a  difference  of  two  or  three  cents  a 
pound  between  the  chips  and  the  red  grind- 
ings, it  is  an  object  for  the  unscrupulous 
dealer  to  practice  this  deception. 


Rag  buffings,  produced  in  the  buffing  of 
brass,  will  run  from  5  to  8  per-cent  in  copper. 
When  burnt  the  copper  content  is  doubled  so 
it  will  run  from  10  to  15  per-cent.  As  a  usual 
rule,  burnt  buffings  of  this  kmd  will  run  about 
15  per-cent  in  copper. 
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The   AdKesioii    of   Electro-De- 
posited    Silver     in    Relation 
to  tHe  Nature  of  tHe  Ger- 
man-Silver Basis 
Metal. 


By    A.ndre'Mr    Mc'W^illiam    and    "W^.    R. 
Barclay. 1^ 


A  few  years  ago  the  authors  had  their  atten- 
tion specialh-  drawn  to  a  rather  serious  trouble 
in  connection  with  the  behaviour  of  high- 
quality  electro-plated   spoons  and   forks  under 


Fig     1.     The    Forks    Showing    Manner    (n    Which 
Stripping  Took  Place. 

very  severe  conditions  of  wear.  It  is  well 
known  that  at  the  present  day,  a  much  larger 
proportion   of   such   goods  made   are   used   in 

*A  paper  presented  to  the  Institute  of 
Metals  of  Great  Britain,  at  the  January,  iQri 
Meeting. 

tAssistant  Professor  of  Metallurgy  in  the 
University  of  Sheffield,  England,  and  Lecturer 
in  Electro-Metallurgy  in  the  University  of 
Sheffield. 


hotels,  in  steamboats,  and  by  caterers  than 
formerly.  Owing  chiefly  to  the  necessities  of 
the  case,  but  partly  to  the  destructive  instincts 
of  virile  humanity,  these  goods  are  subject  to 
very  much  severer  trials  than  they  would  have 
undergone  had  they  found  their  way  into  use 
in  the  service  of  private  families,  for  in  hotels, 
spoons  and  forks  may  have  to  be  gathered  up' 
into  large  baskets  and  thrown  into  the  recep- 
tacle in  which  they  are  to  be  washed,  a  kind 
of  treatment  that  must  be  remembered  in  con- 
sidering what  follows. 

.\  large  quantity  of  spoons  and  forks,  man- 
ufactured presumably  under  the  best  commer- 
cial conditions,  examined  and  passed  by  ex- 
perienced observers  before  being  sent  out 
from  the  factory,  and  apparently  only  differing 
from  ordinary  products  in  having  an  exccp- 
tionally  heavy  deposit  of  silver,  were,  after 
actual  usage  for  i8  months  or  so,  returned  to 
the  makers  with  the  complaint  that  the  depos- 
ited silver  coating  was  "peeling"  or  "strip- 
ping" along  the  edges  and  from  parts  of  the 
surfaces  of  the  articles.  In  Fig.  i  is  shown 
the  manner  in  which  it  occurs. 

As  the  trouble  was  not  confined  to  a  few 
isolated  pieces  but  extended  to  the  majority  of 
the  articles  in  a  consignment,  and  was  also  in 
time  found  to  occur  in  connection  with  goods 
from  different  firms,  it  was  felt  that  the  matter 
warranted  a  thorough  investigation,  particu- 
larly as  no  specific  fault  could  be  traced  in  any 
of  the  processes  through  which  these  goods 
had  passed,  where  the  details  of  the  processes 
could  be  known.  A  full  inquiry  into  the 
causes  of  this  fault  was  made  by  request,  and 
since  the  first  part  of  the  investigation  was 
finished,  quite  a  number  of  similar  cases  have 
been  brought  to  the  notice  of  the  authors  from 
independent  sources  and  by  personal  observa- 
tion. 

In  order  to  correct  a  misapprehension  which 
might  arise,  it  may  be  necessary  to  point  out 
that  no  attempt  is  here  made  to  discuss  the 
ordinary  causes  of  the  "stripping"  or  "peeling" 
or  "blistering"  (as  it  is  sometimes  called)  of 
electro-deposited  silver  from  the  basis  metal 
during  processes  of  manufacture,  such,  for  in- 
stance, as  that  due  to  inefficient  cleaning  from 
grease  or  from  oxide,  careless  treatment  i'l 
scratch-brushing,  or  in  the  general  preparatory 
stages  of  treatment,  unsuitable  plating  liquid, 
&c.,  because  articles  so  treated  rarely  pass 
from  the  hands  of  reputable  manufacturers, 
the  faults  being  revealed  during  the  subse- 
quent   finishing   and    burnishing    processes,    it 
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being  well  known  that  if  the  slightest  trace  of 
grease  or  oxide  remain  on  the  surface  of  the 
basis  metal,  the  electro-deposited  silver  will 
blister  under  the  pressure  of  the  steel  burnish- 
ing tools  used  in  finishing. 

The  investigations  were  conducted  from  an 
entirely  different  point  of  view,  the  authors 
Leing  convinced  that  the  stripping  of  silver 
from  articles  which  had  passed  all  the  ordinary 
tests  of  the  manufacturer,  and  had  indeed  been 
in  the  hands  of  the  users  for  periods  varying 
from  six  months  to  two  years,  could  hardly 
be  ascribed  to  any  of  the  ordinary  causes 
mentioned. 

From  general  experience,  and  from  the  ex- 
amination of  many  plated  articles  that  had 
been  a  generation  in  wear,  the  authors  had 
formed  the  opinion  that  the  adhesion  had 
something  to  do  with  the  nature  of  the  basis 
metal,  hence  the  investigations  described  in 
the  present  paper  were  undertaken  with  the 
view  of  determining  not  only  the  nature  of  the 
adhesion  of  electro-deposited  silver  to  the 
alloys  known  commercially  as  German-silver 
or  nickel  silver  as  a  basis  metal,  but  also  to 
find  out  what  difference,  if  any,  exists  between 
the  various  grades  of  German-silver  in  general 
use  in  the  trade,  as  to  their  suitability  to  form 
a  basis  metal  for  heavily  electro-plated  articles 
which  are  liable  to  receive  rough  usage. 

Samples   Tested. 

The  earlier  experiments  were  made  on  a 
number  of  spoons  and  forks  of  various  sizes 
supplied  by  manufacturers,  and  of  the  grades 
known  in  trade  circles  as  Firsts,  Seconds, 
Thirds,  and  Fifths.  Analyses  of  these  were 
not  made,  but  the  makers  reported  them  as 
having  approximately  the  following  compoii- 
tions  as  to  nickel :  Firsts,  20%  ;  Seconds,  16%  : 
Thirds,  12% ;  and  Fifths,  7%-  The  content  o\ 
copper  appeared  to  vary  between  56%  and 
5Q%,  according  to  the  few  assays  made.  In 
addition  to  these  spoons  and  forks,  several 
test  strips  were  obtained  of  each  grade 
described,  and  of  a  similar  character  to  spoon 
and  fork  blanks.  All  of  the  pieces  were 
treated  so  far  as  possible  in  exactly  the  same 
manner,  and  cleaned,  prepared,  and  electro- 
plated, according  to  the  best  methods  in  gen- 
eral use,  with  the  one  exception  that  a  few  of 
the  samples  were  given  a  preliminary  coating 
of  copper  before  silver  plating.  The  electro- 
plating was  done  by  experienced  workers, 
under  the  ordinary  conditions  of  works  prac- 
tice. 


Those  which  will  now  be  described  have 
been  made  under  the  personal  supervision  of 
the  authors  during  the  last  twelve  months,  as, 
in  order  further  to  test  the  matter,  in  view  of 
the  possible  publication  of  results,  they  deter- 
mined to  prepare  a  series  of  nickel  silver 
alloys  corresponding  approximately  to  those 
in  ordinary  use  amongst  electro-plate  man;i- 
facturers. 

The  following  table  gives  the  compositions 
of  the  alloys  accordingly  made  : — 


Mark 

A  . 

B  . 

C  . 

D  . 

E  . 

F  . 

G  . 

BZ  . 
BC 


Table  i. 
%  Nickel  %Copper  %Zinc 

...   20 57  23 

....   18   57  25 

,  . . .    16  57  27 

.  ...    14   57  29 

.  ...    12   57  31 


10 


0/ 
57 
50 
64 


33 
35 
32 
18 


The  choice  of  the  above  alloys  is  largely  em- 
pirical, but  they  are  fairly  representative  of 
the  usual  grades  of  copper-zinc-nickel  allovs 
in  commercial  use.  An  endeavor  has  been 
made  to  systematise  the  series  by  fixing  the 
proportion  of  copper  on  the  uniform  basis  of 
57  per  cent,  throughout,  with  the  exception  of 
the  last  two  members,  BZ,  in  which  7  per 
cent,  of  the  copper  is  replaced  by  zinc,  and 
BC,  in  which  7  per  cent,  of  zinc  is  replaced  by 
copper. 

Each  alloy  has  been  made  under  the  ordi- 
nary conditions  of  works  practice,  manganese 
being  used  as  a  dexoidising  agent.  The  metal 
was  cast  into  ingots  of  about  18  lbs.  weight. 
These  were  rolled  into  sheets  of  a  thickness 
and  width  suitable  for  spoon  and  fork  blanks, 
and  cut  up  into  strips  each  8  in.  long  and 
varying  from  Yi  to  i  in.  in  width.  In  every 
respect  these  strips  corresp'.nd  to  spoons  and 
forks  with  the  exception  that  they  have  not 
undergone  the  process  of  stamping. 

The  electroplating  solution  used  was  the 
usual  standard  one  of  the  double  cyanide  of 
silver  and  potassium,  and  the  weight  of  the 
silver  deposited  on  each  strip  was  at  least 
equal  to  that  given  to  the  highest  qualities  of 
spoons  and  forks.  In  the  following  table  is  the 
weight  of  the  silver  deposit  on  the  strips  of 
each  alloy,  calculated  per  square  inch  of  the 
surface : 
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I 


Mark  Deposit  per  sq.  it. 

in  Or.  Troy. 

A     0.0196 

B     0.0160 

C     0.0215 

D    0.0210 

E     0.0170 

F     0.0240 

(i     0.0240 

BZ     0.0198 

The  slight  variation  in  the  weight  of  the 
deposit  is  explained  by  the  fact  that  it  was 
considered  advisable  to  give  each  strip  a  min- 
imum deposit  at  least  of  the  quality  indicated 
above,  without    in    any    way    interrupting    the 


Fig.    2.      Photomicrograph    of    First-Grade    German- 
Silver  Test  Piece,    Coppered  and  Silver  Plated, 
Magnified  140  Diameters. 

course  of  deposition,  such  as  by  taking  the 
specimens  out  of  the  vat  for  intermediate 
scratch-brushing,  a  practice  often  followed  ni 
the  making  of  very  heavy  deposits  in  order  to 
keep  the  coating  as  smooth  as  possible. 

The  strips  were  consequently  in  the  vat 
during  the  greater  part  of  the  working  day, 
and  naturally  the  rate  of  deposition  varied  as 
more  or  less  work  passed  through  the  vat  in 
the  course  of  the  day's  operations. 

Tests  Appl'^d. 
The  guiding  principle  in  designing  tests  for 
the  purposes  of  the  investigation  was  to 
subject  the  samples  to  strains  such  as  the 
basis  metal  and  its  silver  coating  would  be 
given,  if  possible,  a  certain  amount  of  move- 
ment relative  to  one  anothet,  and  in  addition 
that  the  coating  itself  should  be  fractured.  In 
all  the  cases  of  stripping  of  which  mention  has 
been  made  in  the  introduction,  the  stages  of 
development  of  the  fault  have  appeared  to  be, 
first,   that  along  the   edges   of  the  spoons   or 


forks  concerned  the  silver  deposit  has  mi 
course  of  severe  wear  become  broken  or  cut 
through,  then  these  broken  edges  have  grad- 
ually curled  or  peeled  up  (see  Fig.  i.),  and  if 
the  deposited  silver  is  thick,  and  therefore  of 
sufficient  substance,  it  may  readily  be  pulled 
away  from  the  basis  metal  surfaces.  In  some 
cases  it  has  been  possible  by  care  and  patience 
to  peel  the  silver  coating  away  from  a  fork 
almost  from  one  end  to  the  other. 

With  these  points  in  view  several  prelimi- 
nary tests  were  made  with  the  apparatus  avail- 
able, and  finally  it  was  decided  to  adopt  the 
test  which  had  first  appealed  to  the  authors, 
namely,  a  simple  cold  bending  test.  One  part 
of  the  sample  is  gripped  in  a  vise  and  the  fr;^e 
part  is  bent  to  and  fro  until  it  breaks  off.  it 
is  advisable  that  the  angle  of  the  bend  should 
be  about  a  right  angle,  in  order  to  ensure  that 
the  deposit  and  the  basis  metal  get  sufficient 
movement  relative  to  one  another.  It  will  be 
evident  that  this  test  is  an  extremely  severe 
one,  and  that  unless  the  metals  are  holding 
together  almost  as  one,  the  silver  must  be 
parted  from  its  base,  for  the  silver  on  the  out- 
side of  the  bend  must  move  a  greater  distance 
than  the  basis  metal,  and  on  the  inside  of  the 
return  bend  a  less  distance. 


Fig.  3.      Photomicrograph    of    First-Qrade    German- 
Silver  Test  Piece,  Silver  Plated.     Magnified 
140  Diameters. 


In  view  of  the  results  it  should  be  noted 
also  that  the  order  of  increasing  ductility  of 
the  metals  being  as  a  rule  from  the  high  per- 
centage nickel  alloys  to  the  low  ones,  the 
latter  bearing  more  bending  before  fracture 
than  the  former,  the  test  is  more  severe  for 
metals  of  the  G.  F.  and  E  types  than  for  \ 
and  B.  In  practically  every  case  the  samples 
were  tested  to  destruction. 
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Results  of  the  Tests. 

In  the  case  of  all  the  samples  of  Third  (12% 
nickel)  and  Fifth  (7%  nickel)  grades,  and  of 
the  G  (8%  nickel),  F  (10%  nickel)  and  E 
(12%  nickel)  specimens  of  the  special  alloys, 
it  has  been  exceedingly  diflficult  to  peel  up  the 
silver  coating  in  any  way.  In  some  few  cases 
just  at  the  point  of  fracture,  it  has  been  possi- 
ble to  raise  the  silver  coating  very  slightly  at 
the  top,  but  in  endeavoring  to  strip  it  further 
the  silver,  though  very  tenacious  and  ductile, 
has  broken  rather  than  leave  its  base.  It  has 
indeed  repeatedly  surprised  the  authors  to 
find  how  extremely  adherent  the  coating  is 
under  the  severest  tests.  Test  pieces  of  first 
and  second  grades  and  of  A  and  B  of  Table  1 
however,  behaved  in  a  very  different  manner. 
In  practically  every  instance  the  silver  coating 
left  the  base  at  the  point  of  fracture,  and  -n 
the  majority  of  instances  it  could  be  pulled 
away  quite  readily  from  a  considerable  part 
of  the  surface  without  breaking  the  silver. 

In  the  cases  C  and  D,  evidence  of  imperfect 
adhesion  was  not  so  pronounced  as  in  A  and 
B,  still  the  authors  do  not  regard  these  as  sd 
good  as  E,  F  and  G. 

In  the  earlier  experiments  described,  a  few 
samples  of  the  first  and  second  grades  were 
given  a  rather  different  treatment;  they  were 
prepared  for  plating  in  the  ordinary  manner, 
but  before  silver  was  deposited  on  them,  they 
were  given  a  thin  coating  of  copper  from  an 
alkaline  copper  solution,  then  transferred  t-i 
the  silver  vat,  and  given  a  heavy  deposit  of 
silver.  These  samples  were  then  put  through 
the  same  tests  as  the  previous  ones,  and  again 
there  was  obtained  evidence  of  imperfect  ad- 
hesion, though  not  quite  to  the  same  extent 
as  formerly.  The  adhesion  even  in  these  cases 
was  not  to  be  compared,  however,  with  the 
lower  percentage  nickel  alloys  G,  F,  and  E. 

The  electro-deposited  silver  in  all  the  cases 
was  tough  and  strong. 

A  considerable  number  of  test-pieces  after 
plating  and  before  being  submitted  to  the 
bending  tests  were  burnished  by  experienced 
silver  finishers.  This  process  is  considered  in 
the  trade  to  be,  in  addition  to  a  help  in  finish- 
ing, a  reliable  means  of  testing  the  adhesion 
of  the  silver.  The  operation  is  usually  done 
by  clamping  the  article  firmly  on  a  bench  and 
then  passing  a  smooth  dry  .steel  burnishing 
tool  over  the  entire  surface  and  particularly 
on  the  edges.  Unless  the  silver  is  in  closest 
contact  with  its  base  at  every  point,  the  deposit 


will  not  pass  this  test  without  blistering.  Every 
one  of  the  test-pieces,  spoons,  forks,  and 
blank  strips,  used  in  the  investigation  emerged 
successfully   from  this  test. 

Small  divergencies  in  results  were  noticed 
between  test-pieces  made  from  nickel  silver 
that  had  been  deoxidised  and  those  made  from 
alloy  that  had  not  been  deoxidised,  the  former 
giving  better  results  than  the  latter  for  the 
same  grades  of  alloys,  but  the  number  of  the 
latter  used  were  so  few  that  attention  is  only 
drawn  tentatively  to  the  result,  as  the  authors 
intend  to  make  further  comparative  tests  n 
the  future. 

Results  of  Microscopical  Examinations. 

Samples  of  every  type  were  carefully  exam- 
ined under  the  microscope  at  about  40  and 
400  diameters,  and  in  special  cases  at  1000 
diameters.  It  was  found  that  in  every  case, 
when  not  submitted  to  strain,  the  silver  depo.iit 
appeared  closely  adherent,  and  the  microscope 


Fig.  4.    Photomicrograph    of    Dessert  Fork  of   Third 

Grade  German-Silver  with  Thiclc  Deposit. 

Magnified  140  Diameters. 


did  not  reveal  any  marked  dift'erence  between 
the  nature  of  the  junctions  of  the  deposits 
with  the  various  alloys.  Those  pieces  from 
which  the  silver  had  lifted  after  being  sub- 
jected to  severe  strain  showed  that  the  whole 
of  the  silver  deposit  had  left  the  basis  metal, 
but  in  the  case  of  the  samples  of  firsts  metal 
coppered  before  silver  plating,  part  of  the 
copper  had  remained  adhering  to  the  silver 
and  partly  to  the  alloy. 

The  photomicrograph  shown  in  Fig.  2  rep- 
resents a  transverse  section  of  first-grade 
German-silver  coppered  before  silver  plating. 
The  photograph  includes  a  portion  of  the 
place   where  the   mark  had   been  struck,   and 
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shows  the  consequent  movement  of  the  two 
metals.  This  deposit  of  copper  between  the 
nickel  silver  and  the  silver,  is  clearly  discern- 
ible as  a  dark,  narrow  band.  This  piece  shows 
the  three  metals  in  closest  contact  throughout. 

Fig.  3  shows,  in  transverse  section,  silver 
■deposited  on  first  grade  metal  direct.  In  one 
place  there  is  a  slight  indication  of  parting, 
evidently  caused  by  the  comparatively  rough 
treatment  of  sawing  and  filing  given  during 
the  preparation  of  microsections. 

Fig.  4  shows  part  of  a  transverse  section  '^f 
a  third-grade  dessert  fork  with  a  heavy  deposit 
of  silver.  In  this  specimen,  even  at  the  highest 
powers,  the  two  metals  seemed  to  be  in  closest 
contact.  The  line  of  demarkation  shown  in 
the  photograph  is  caused  by  the  difference  m 
color  between   the   metal   and   the   alloy. 

Conclusions. 

The  investigations  clearly  indicate  consid- 
erable diflferences  in  the  adhesion  of  deposited 
silver  to  the  various  grades  of  German  silver 
alloys,  even  when  all  are  treated  under  the 
same  conditions  of  practice,  and  the  authors 
are  of  opinion  that  this  fact  should  have  full 
consideration  in  choosing  a  basis  metal  for 
articles  to  receive  the  thickest  silver  deposits 
given,  which  will  also  be  required  to  bear 
rough  usage.  They  are  not  prepared  to  state 
dogmatically  that  any  one  particular  alloy  is 
best  for  this  purpose,  but  they  consider  thsy 
have  fully  proved  that  ordinary  commercial 
alloys  of  copper,  zinc  and  nickel  containing 
more  than  14  per  cent,  of  nickel  are  of  doubt- 
ful utility  in  this  respect.  On  the  other  hand, 
alloys  of  the  types  G,  F,  and  E  used  for 
carrying  heavy  silver  coatings  electro-depos- 
ited with  due  care,  will  endure  exceptionally 
rough  usage  without  giving  any  cause  of  com- 
plaint on  the  ground  of  the  silver  stripping. 
It  should  be  noted  that  the  tendency  to  strip 
increases  with  the  thickness  of  the  silver 
deposit.  The  properties  considered  in  deciding 
upon  the  grade  of  German  silver  to  be  used  as 
a  basis  metal  for  electro-plating  are  strength 
colour,  and  malleability.  As  a  general  rule, 
passing  from  G  to  A  in  the  series  of  alloys 
the  strength  increases,  the  colour  approaches 
more  nearly  the  white  of  silver,  and  the  mal- 
leability decreases.  With  regard  to  whiteness, 
however,  where  thick  coatings  of  silver  are 
concerned  this  should  not  be  considered  as  a 
matter  of  such  primary  importance  as  the  per- 
fect adhesion  of  the  silver  under  the  condi- 
tions  of   wear.     Strength   is   more   important 


than  colour,  and  the  lower  members  of  the 
series  are  deficient  in  strength ;  but  articles 
having  quite  sufficient  strength  and  stiffness 
can  be  made  of  the  type  of  alloy  recommendi^d 
by  suitable  mechanical  and  heat  treatment. 


Smelting    Tin    Dross    in    tHe 
Electric  Furnace. 


In  The  Brass  World,  Alarch  1910,  page  96, 
was  described  an  electric  furnace  for  smelting 
tin  dross.  This  furnace  is  the  invention  of 
Raymond  S.  Wile  of  the  Riverside  Metal 
Refining  Co.,  Connellsville,  Pa.,  and  to  whom  a 
patent  has  been  granted.  The  furnace  is  now 
in    successful    operation    at    the   plant    of   this 


Fig.   1.     Electric    Furnaces   Used    for    Smelling    Tin- 
Dross  at  tlie  Worl<8  of  the   Riverside   Metal    Re- 
fining Co.  at  Connellsville,  Pa. 


company,  and  is  used  for  smelting  tin  drosses 
and  slags.  It  has  proved  quite  satisfactory 
for  this  purpose,  and  the  smelting  of  the.^e 
refractory  materials  has  been  simplified. 

The  two  furnaces  now  in  operation  at  tne 
works  are  herewith  shown  in  Fig.  i.  In  Fij;. 
2  a  cross  section  of  a  furnace  is  shown  to 
illustrate  the  principle.  It  will  be  noticed 
that  the  furnace  is  built  cylindrical  and  the 
fire  brick  is  held  in  place  by  steel  hoops.    The 
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interior  may  be  well  understood  by  reference 
to  Fig.  2.  Two  carbon  electrodes  6  and  ^  are 
used  for  conveying  the  current.  The  top 
electrode  7  is  made  adjustable  so  that  it  may 
be  accommodated  to  varying  charges  and  con- 
ditions. 

In  operation,  the  two  carbons  are  allowed 
to  come  in  contact  with  one  another  and 
then  raised  until  an  arc  is  formed.  The  tm 
dross  is  then  fed  in.  It  is  previously  mixed 
with  the  right  percentage  of  coke  dust  or  coal 


the  two  furnaces  is  about  2500  lbs.  per  day. 
The  loss  of  tin  has  been  kept  as  low  as  0.25% 
and  the  regular  average  is  below  i  per  cent. 


Fig.  2.    Cross-Section  of  the  Electric  Furnace. 

for  its  reduction.  The  tin  is  reduced  and 
settles  to  the  bottom  where  it  is  tapped  off 
from  the  tap-hole  4.  The  slag  is  tapped  from 
the  spout  5. 

The  furnaces  are  each  about  20  in.  in  diam- 
eter and  80  inches  high  inside.  The  two  fur- 
naces consume  about  44  kilowatts.  At  the 
start  the  voltage  of  the  current  is  about  80, 
but  towards  the  end,  when  the  slag  becomes 
less  refractory,  the  voltage  drops  to  50  or  less. 
This  and  an  analysis  of  the  slag  denote  the 
end  of  the  operation. 

The  furnaces  are  run  continuously  until 
they  need  relining  which  is  about  every  three 
or  four  months.     The  average  production  of 


New^  BooKs. 


PRACTICAL  ALLOYING,  By  J.  F. 
Buchanan.  The  Penton  Publishing  Co.,  Cleve- 
land, Ohio.  305  pages,  6x9  inches.  41  illus- 
trations.   Cloth.     Price,  $2.50  post-paid. 

The  author  of  this  book  has  already  con- 
tributed 'Brass  Founders'  Alloys"  to  the 
foundry  trade  and  which  contains  much  valua- 
ble information.  In  "Practical  Alloying"  the 
subject  of  metal  mixing  has  been  taken  up  m 
a  thorough  and  painstaking  manner.  The 
book  is  written  in  a  way  that  will  at  once 
appeal  to  the  practical  man  and  is  free  from 
confusing  terms.  The  author  is  a  practical 
man  himself.  The  method  of  alloying  all 
kinds  of  metals  from  ordinary  brass  to  the 
soft  metals  is  given  with  the  mixtures  and 
necesary  information  for  the  making  of  good 
castings. 

SCIENTIFIC  AMERICAN  CYCLOPE- 
DIA OF  FORMULAS,  By  Albert  A.  Hop- 
kins. Mimn  &  Co.,  Inc.  361  Broadway,  New 
York  City.  1077  pages.  Cloth.  6x9  inches. 
Price  $5.00,  post-paid.  This  book  is  a  very 
extensive  compilation  of  useful  information 
and  arranged  in  such  a  manner  as  to  be  readily 
accessible.  Each  article  is  its  own  index.  The 
book  is  one  of  reference  and  will  be  found 
valuable  for  all  engaged  in  the  metal  trades 
as  it  contains  a  vast  amount  of  information 
upon  these  subjects.  Matter  of  interest  to 
metal  workers  will  be  found  under  the  follow- 
ing heads :  Accidents  and  Emergencies, 
Alloys  and  Amalgams,  Art  and  Artists  Mate- 
rials, Cements,  Glues  and  Pastes,  Electrometal- 
lurgy and  Metal  Coating,  Heat  Treatment  of 
Metals,  Solders,  Rubber,  Gutta-Percha  and 
Celluloid,  Photography,  Glass,  Chemical  Pro- 
ducts, Weights  and  Measures  etc.,  etc.  The 
book  will  be  of  constant  assistance  to  those 
engaged  in  the  working  of  metals. 

ARTS  AND  CRAFTS  LAMPS  and  How 
to  Make  Them.  By  John  D.  Adams.  Popu- 
lar Mechanics  Co.,  Chicago,  III.  Price,  25 
cents.  5  x  7,  bound  in  cloth.  87  page?.  Illus- 
trated. An  excellent  little  book  on  the  art 
of  making  lamps  by  the  arts  and  crafts  meth- 
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od.  By  following  the  instructions  it  is  possi- 
ble to  produce  articles  of  a  unique  and  artistic 
nature. 

HEAT.  By  J.  Gordon  Ogden.  Popular 
Mechanics  Co.,  Chicago,  III.  Price  25  cents. 
5x7  bound  in  cloth.  119  pages.  A  useful 
and  instructive  book  on  heat,  how  it  is  meas- 
ured, its  nature  and  its  production.  Low  tem- 
perature and  how  it  is  produced  with  the  effect 
of  low  temperature  on  matter,  is  described 
in  a  full  chapter.  Another  is  devoted  to  high 
temperature  and  the  rare  metals. 


Neiv  Resistance  Alloys. 


Some  new  alloys  for  electrical  resistance 
work  have  been  patented  by  Wilbur  B.  Driver 
of  Newark,  X.  J.  (U.  S.  Patent  981,542,  Jan. 
ID,  1911).  These  alloys  are  composed  of 
copper,  nickel  and  manganese  and  they  differ 
from  alloys  of  a  similar  nature  used  for 
resistance  work  in  that  they  contain  larger 
amounts  of  nickel  and  manganese.  The  inven- 
tor states  that  there  must  be  over  10%  of 
nickel  and  10%  of  manganese  in  the  alloys  to 
obtain  the  necessary  resistance.  To  indicate 
the  qualities  of  the  various  alloys,  the  inventor 
gives  in  the  following  tables  the  relative  pro- 
portions of  the  copper,  nickel  and  manganese, 
and  the  specific  resistance  of  each  alloy: 

Specific 
^Copper  %Manganese     %Xickel      Resistance 

60  10  30  65 

45  10  45  68 

75   15   10  Si 

65  15   20  61 

70 20  TO  68 

60 20  20  75 

50 20  30  88 

40  20  40  98 

65  25  TO 85 

f>o  23  15  93 

55  25  20  95 

55  .30  T5   113 

50 30  20  123 

50  iS  15   124 

40  40  20  1 50 

It  has  been  discovered  that  the.use  of  nickel 
in  the  copper  and  manganese  alloys  serves  to 
"fix"  the  electrical  properties  so  that  they 
remain  constant.  The  inventor  says :  "Wheii 
to  copper  is  added  a  large  percentage  (10% 
or  over)  of  manganese,  and  a  large  percentage 
of  nickel  (10%  or  over)  there  is  obtained  a 
homogeneous  alloy  that  is  ductile  and   work- 


able. One  that  does  not  rust,  and  above  all 
that  has  a  specific  resistance  and  is  reliable 
and  constant  in  its  electrical  behaviour." 

He  also  compares  the  properties  of  some 
well  known  alloys  used  for  resistance  work 
and  which  will  not  rust : 

Specific 
Alloy  Resistance 

18%   German-silver    18 

IVIanganin    24 

30%   German-silver    28 

Constantan    28 

As  the  least  resistance  of  any  of  the  allo/s 
given  in  the  first  table  is  S3,  the  large  increase 
is  at  once  apparent. 


A  Vainadiuxn  Babbitt  Metal. 


A  new  babbitt-metal  mixture  containing 
vanadium  has  recently  been  patented  by  Jes«e 
L.  Jones  of  the  Westinghouse  Electric  &  Mfg 
Co.,  of  Pittsburgh,  Pa.  (U.  S.  Patent  981,767, 
Jan.  17,  1911).     The  mixture  is  as  follows: 

Lead     83-1/3  parts 

Tin     8-1/3  parts 

Antimony     8-1/8  parts 

Vanadium     1/4  part 

It  is  stated  that  the  vanadium  may  be  added 
in  any  suitable  form,  but  the  use  of  a  30% 
vanadium-copper  is  preferable.  The  amouiU 
of  vanadium  may  vary  from  1/100%  to  1/2%. 

The  advantage  claimed  for  the  vanadium  is 
in  the  use  of  the  babbitt-metal  chips  and  scrap 
for  remelting.  The  vanadium,  it  is  claimed, 
allows  such  material  to  be  used  without  the 
formation  of  the  dirt  (oxide)  which  takes 
place  in  remelting  ordinary  chips  or  scrap 
babbitt-metal  not  containing  vanadium. 
Beyond  this,  nothing  more  is  claimed. 


There  is  no  standard  mixture  for  phosphor- 
bronze,  and  legally  any  bronze  which  contains 
phosphorus,  however  small,  can  be  called  by 
this  name. 

Antimony  is  a  common  impurity  in  commer- 
cial soft  solder  and  frequently  is  present  in 
amounts  up  to  5%.  For  ordinary  work  it  does 
not  seem  to  injure  the  solder,  but  it  does  not 
flow  as  readily  as  that  which  is- free  from  an- 
timony. For  the  best  class  of  work,  the  sold.^r 
should  contain  no  antimony.  The  presence  of 
antimony  in  the  solder  usually  indicates  that 
it  was  made  from  scrap  metals. 
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A  Natural  Core  Sand. 


Bp  Nelson  S.  Flani^an. 


I  have  a  sand  on  my  premises  which  I  have 
used  personally  for  over  a  year  for  core 
making  and  have  sold  to  other  parties.  To  my 
knowledge  there  are  but  few  if  any  sands  on 
the  market  that  will  bind  without  some  body 
like  flour  or  similar  substance. 


It  has  sufficient  body  so  that  no  flour  or  other 
binder  is  required  in  making  a  core,  and  is 
simply  moistened  with  molasses  water  or  other 
substances  of  this  nature,  the  core  made  and 
dried.  This  is  a  great  factor  in  the  cost  of 
cores. 

After  baking,  the  cores  are  very  porous  and 
allow  the  gases  to  escape.  The  fact  that  no 
binder  like  flour  is  used  means  that  very  little 
gas  is  formed  which  is  an  important  matter  in 


Fig.  1.     Cores  Made  from  the  Natural  Core-Sand. 


This  sand  is  especially  adapted  for  the 
making  of  small  cores  and  an  assortment  of 
them  made  of  it  is  herewith  shown  in  Fig.  i. 


core  making.  The  cores  are  quite  smooth  and 
as  the  sand  is  of  light  weight  a  light  core  is 
produced.     A  remarkable  feature  of  tl:e  sand 


Fig.  2.    Castings  Made  of  Cores  in  Which  the  Sand  was  Used. 


*Address,    Xelson    S. 
West  Cheshire,  Conn. 


Flanigan,    R.    F.    D., 


is  that  it  does  not  adhere  to  tlic  inside  of  the 
casting,  but  leaves  it  clean  and  smooth  so  that 
machine   work   may   be   done   upon   it   without 
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the  necessity  of  further  treatment.  Some 
castings  made  with  cores  of  this  sand  are 
shown  in  Fig.  2. 

The  sand  has  a  reddish  shade,  similar  to  the 
well  known  Windsor-Locks  material.  It  is 
quite  fine  so  that  the  core  has  a  surface  suit- 
able for  the  finest  kinds  of  brass  castings. 

I  would  like  to  send  samples  of  this  sand  to 
those  who  are  desirous  of  improving  their 
cores  and  cheapening  them  at  the  same  time. 
It  has  given  me  the  best  results  of  any  sand  I 
have  used  for  this  purpose. 


A  Crucible  Cover. 


A  cover  for  use  on  graphite  crucibles  when 
pouring  metal  from  them  has  been  patented 
by  Thomas  McGrath  of  New  Britain,  Conn. 
The  cover  is  herewith  illustrated.  It  is  placed 
on  the  crucible  just  before  pouring  and 
remains  on  it  while  the  pouring  is  carried  out. 

The  cover  b  is  made  of  the  regular  graphite 


covers    in    place    while    the    metal    is    being 
poured  by  the  molder." 


Magnesium     and     Zinc     Alloy^s 
for  Air-SHip  Construction. 


In  a  patent  recently  issued  to  Walter  Riibel 
of  Berlin,  Germany,  for  an  alloy  of  magne- 
sium and  zinc,  it  is  said  that  "It  is  known 
that  owing  to  the  development  of  the  airship,- 
and  in  the  construction  of  submarine  and  tor- 
pedo vessels,  a  brisk  demand  has  arisen  for  a 
material  of  very  low  specific  gravity,  but 
which  will  still  present  adequate  strength.  In 
cases  where  lightness  is  of  special  importance, 
some  constructors  use  aluminum.  This  mate- 
rial presents  a  number  of  defects,  some  of 
which  are  that  in  the  lathe  it  cannot  be  worked 
at  all  without  employing  oil  or  soapy  water 
and  it  likewise  presents  far  less  resistance  to 
atmospheric  influences  than  was  heretofore 
thought." 


Method  of  Making  and  Using  tlie  Crucible  Cover. 


crucible  material  and  has  a  hole  through  the 
center.  A  spring  clamp  k  and  /  is  fastened  ty 
the  cover  by  a  bolt  d.  The  cover  is  placed  on 
the  top  of  the  crucible  and  the  springs,  press- 
ing tightly  against  the  sides,  hold  it  in  place. 
The  inventor  says :  "The  use  of  this  cover 
results  in  the  production  of  better  and  more 
uniform  castings,  makes  a  great  saving  in 
metal,  saves  labor  of  skimming  or  removing 
of  dross  prior  to  pouring  the  metal,  and  saves 
the  service  of  an  extra  man  with  a  skimmer, 
tongs  or  other  implements  necessary  to  hold 


It  is  claimed  by  this  inventor  that  an  alloy 
of  zinc  and  magnesium  is  a  very  suitable  mate- 
rial for  air-ship  construction.  The  use  of  a 
small  quantity  of  zinc  greatly  strengthens  the 
magnesium,  both  for  castings  and  for  rolling 
into  sheet.  The  use  of  the  following  mixture 
is  advocated  : 

Magnesium     96% 

Zinc     4% 

With  even  1%  or  2%  of  zinc,  the  magnesium 
is  greatly  strengthened.     It  is  unnecessary  to 
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use  pure  zinc,  and  the  commercial  article 
answers  well.  The  alloy  may  be  made  by  first 
melting  the  magnesium  in  an  iron  crucible 
provided  with  a  well  fitting  cover.  When 
melted,  the  zinc  is  added  and  the  whole  stirred. 
The  melting  of  the  magnesium  must  take 
place  with  exclusion  of  air.  It  is  stated  by 
the  inventor  that  the  fracture  of  the  rolled 
alloy  has  a  fine  structure  like  that  of  steel. 
It  can  be  rolled  or  cast  and  machined  without 
difficulty. 


MetHod  of  StraigKtetiiing  Rods 
or  Tubes. 


A  method  of  straightening  rods  or  tubes 
lias  recently  been  patented  by  Joseph  B. 
Fischer  of  Chicago,  111.  (U.  S.  Patent  981,407, 
Jan.  10,  1911).  The  process  is  applied  more 
particularly  to  the  straightening  of  light  steel 
tubing  which  has  been  hardened. 

%/. 


%a 


%3 
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Method  of  Straightening  Tubing. 

The  tubes  are  placed  inside  of  a  larger  and 
heavier  one  and  the  whole  heated  to  500  or 
more  degrees  Fahrenheit.  The  tubes  are 
clan:ped  as  shown  and  allowed  to  cool  when  it 
will  be  found  that  the  tube  is  now  straight. 


The  more  aluminum  an  aluminum-bronze 
contains,  the  softer  it  is  while  hot.  This  is 
the  reverse  of  hardness  of  the  cold  bronzes. 
While  a  10%  aluminum-bronze  is  much  harder 
than  a  4%  bronze  while  cold,  it  is  very  much 
softer  while  hot  and  can  be  rolled  hot  much 
•easier. 


Improvement  in  Oblicfue  Plat- 
ing Barrels. 


An  improvement  in  oblique  plating  barrels 
has  been  patented  by  Marcellus  Reid  of 
Cleveland,  Ohio,  (U.  S.  Patent  981,004,  Jan. 
10,  1911).  The  barrel  is  made  of  the  oblique 
tilting  type  and  is  tilted  by  means  of  a  hand 
wheel  and  worm.     The  anode  is  in  the  form 


New  Form  of  Oblique  Plating  Barrel. 


of  plates  in  the  center  of  the  barrel  and  is  of 
rolled  metal  (the  inventor  states  that  rolled 
metal  is  preferable  to  cast  in  his  apparatus) 
and  is  protected  by  a  cage  shown  in  the  illus- 
tration. This  cage  is  made  of  wood  and  is 
perforated. 

The  cathode  is  in  the  form  of  copper  strips 
extending  spirally  around  the  outside.  The 
barrel  is  fitted  with  a  cage  and  the  cathode 
strips  form  the  outside  of  this  cage.  It  is  in- 
tended to  be  lifted  out  with  the  work  when 
necessary.  The  outside  or  barrel  proper  is 
made  of  wood  staves  in  the  usual  manner. 
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A  Novel  MetHod  of  Casting 
Gold  R.ings. 


A  novel  metiiocl  of  casting  gold  finger 
rings  has  been  patented  by  Lawrence  W. 
Swem  of  West  Liberty,  Iowa.  (U.  S.  Patent 
981,033,  Jan.  10,  191 1).  The  method  used  is 
as  follows : 

In  the  drawing  A  denotes  the  mold,  which 
in  practice  is  made  of  a  small  slab  of  fine 
charcoal.  In  this  is  shaped  a  matrix  for  che 
article  to  be  cast,  a  finger  ring  B  being  here 
shown.  In  casting  this,  or  any  other  object, 
it  is  of  course  desirable  that  the  cast  be  clean 
and    smooth.     This    is    done   by    forming   the 


Method  of  Casting  Qold  Rinj(s. 

entire  matrix,  except  one  edge,  in  a  single 
block  or  slab.  It  is  evident  that  if  this  be 
done  and  the  flat  face  of  the  mold  be  closely 
abutted  against  a  flat  surface,  the  ring  will 
cast  clean  and  whole,  with  no  fins  and  no 
possible  offsets.  Such  a  cast  is  very  easily 
and  quickly  finished,  and  with  practically  no 
waste  in  filing  and  polishing. 

In  the  slab  of  charcoal  is  bored  a  small  hole 
C  of -a  suitable  size  to  fit  the  spindle  of  a 
driver  D  having  a  suitable  shank  E  to  be  held 
in  a  lathe  chuck.  The  slab  is  held  by  a  nut 
F  against  a  shoulder  G,  as  shown.  In  a 
chuck  H,  which  is  here  shown  as  a  part  of 
a  lathe  slide-rest,  but  might  lie  attached  to  die 


tail-stock  spindle,  is  secured  a  thin,  semi- 
circular tool  I,  the  blade  of  which  corres- 
ponds to  a  cross  section  of  the  ring.  The 
stem  of  this  tool  should  be  no  thicker  in  any 
direction  than  the  back  of  the  blade,  and  this 
corresponds  to  the  thickness  of  the  edges  of 
the  ring.  While  the  slab  is  revolved  rapidly, 
this  blade,  back  edge  up,  is  used  as  a  parting 
tool,  and  forced  straight  into  the  slab.  When 
it  has  reached  the  proper  depth  it  is  carefully 
turned  on  the  axis  of  its  slender  stem.  In 
this  way  the  matrix  may  be  counterbored 
either  outwardly  or  inwardly,  to  produce  'he 
desired  curving  or  "crowning"  of  the  ring. 
This  done,  the  tool  is  turned  to  its  original 
position  and  withdrawn.  The  matrix  so 
formed  is  vented  by  sawing  thin  slits  J  from 
the  central  hole  outwardly.  In  practice  the 
molten  metal  does  not  enter  these  slits.  A 
gate  K  is  formed  by  sawing  a  tapered  channel 
from  the  matrix  outwardly,  the  material  be- 
tween the  saw-kerfs  being  split  out  with  a 
knife  or  chisel.  It  is  now  only  necessary  to 
clamp  a  flat  slab  against  this  side  of  the  mold, 
and  pour  the  molten  metal  in  at  the  gate  from 
any  suitable  crucible. 

In  Fig.  I  is  shown  a  device  by  which  melt- 
ing and  casting  is  facilitated.  L  is  a  rectan- 
gular pan,  provided  with  a  foot  M  rear  its 
middle.  N  is  a  bracket  attached  to  the  inside 
of  the  pan,  and  supporting  a  tray  O,  which 
holds  a  crucible  P  composed  of  a  block  of 
charcoal  cupped  at  the  top  to  take  a  small 
charge  of  metal,  and  provided  with  a  suitable 
spout  Q  by  which  the  cup  may  be  emptied. 
A  small  slab  of  charcoal  R  fits  against  the 
face  of  the  bracket  under  the  spout  and  flu.^h 
with  the  outer  end  thereof.  The  mold  is  held 
against  both  by  a  clamp  S,  the  mold  gate  reg- 
istering with  the  groove  in  the  crucible  spo'it. 
When  resting  in  its  natural  position,  as  shown, 
the  metal  is  melted  by  a  torch  or  blow-pipe. 
The  pouring  is  done  in  a  moment,  and  without 
spilling  over,  by  simply  depressing  the  front 
edge  of  the  pan.  After  casting,  no  attempt  Is 
of  course  made  to  preserve  the  mold,  but  irs 
cost  is  so  trifling  as  to  be  much  more  than 
compensated  for  by  the  smooth  and  perfect 
casting  produced  by  it. 


Gold  is  the  most  malleable  metal,  but  the 
presence  of  as  small  an  amount  as  0.0003%  '"'f 
antimony  will  cause  it  to  crack  in  rolling. 
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A  New  and  Novel  E^lectroplat* 
ing  A-pparatus. 


A  new  and  novel  electroplating  apparatus 
has  recently  been  placed  on  the  market  by  the 
Meaker  Company,  218  North  Elizabeth  St., 
Chicago,  III.,  the  well  known  electrogalvani- 
zers  and  manufacturers  of  electrogalvaniziiig 
equipment.  The  apparatus  is  herewith  describ- 
ed by  this  company : 

"This  machine  was  originally  designed  for 
galvanizing  large  quantities  of  cross  arm 
braces,  all  sizes,  and  of  course  is  most  feasi- 
ble for  galvanizing  or  electroplating  similar 
goods  in  quantities,  also  short  rods,  strips, 
tubes,  etc. 

It  has  been  our  experience  that  a  great 
many  concerns   do   install   electro-plating  ma- 


The  pieces  are  hung  in  at  one  end  of  tank 
on  copper  hooks  extending  from  chain,  passed 
through  plating  solution  and  they  are  then 
automatically  raised  up  and  out  of  machine 
and  lowered  into  hot  water  rinse  tank,  again 
raised  and  automatically  discharged  on  truck, 
plated,  rinsed  and  dried. 

As  shown  in  cut,  material  is  fed  vertically 
through  machine  between  rows  of  anodes  and 
this  cathode  arrangement  prevents  any  part  of 
the  work  being  shaded  by  contact  points  or 
sliding  contacts  and  further  avoids  pocketing 
of  hydrogen  gas  as  is  the  case  when  goods  are 
conveyed  through  any  plating  solution  hori- 
zontally. It  is  a  well  known  fact  that  hydro- 
gen gas  clings  to  the  bottom  of  flat  surfaces 
but  the  anode  and  cathode  arrangement  in 
this  machine  avoids  this  bad  feature. 


The  New  Meaker  Apparatus  for  Electroplating  Articles  Automatically. 


<:hines  for  handling  a  certain  staple  article 
said  machine  constituting  their  full  equipment 
in  their  plating  department;  realizing  this  ex- 
isting condition  also  knowing  that  said  manii- 
facturers  frequently  desire  to  electro-plate 
miscellaneous  material,  we  have  designed  this 
machine  so  that  it  can  be  converted  into  an 
ordinary  still  plating  tank  in  a  very  few  min- 
utes by  simply  raising  the  chain  and  attach- 
ments, making  it  possible  to  have  two  com- 
plete equipments  in  the  one  machine. 

Material  electro-plated  in  this  machine  re- 
ceives a  uniform  coating,  either  a  light  or 
heavy  deposit  as  is  desired  for  the  reason 
that  the  deposit  is  controlled  by  speed  of  con- 
veyor chain  which  can  be  varied. 


While  goods  are  being  plated  they  are 
always  in  plain  view  of  the  operator  and  pieces 
can  be  taken  out,  examined,  and  put  back 
without  loss  of  time.  This  feature  also  makes 
it  possible  to  immediately  detect  improperly 
cleaned  work.  Another  strong  feature  is  that 
all  mechanism  is  above  the  solution ;  any  part 
can  be  taken  off  and  repaired  without  taking 
the  solution  out  of  the  tank  so  the  time  lost 
by  repairs  is  kept  at  a  minimum.  Electrical 
contacts  are  made  of  bus  bar  copper  and  all 
sliding  contacts  are  automaticlly  kept  clean 
so  there  is  no  arcing  or  loss  of  current.  The 
anode  rods  are  connected  by  flexible  cable  and 
are  arranged  so  that  they  can  be  adjusted 
the  proper  distance  from  the  work  making  it 
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easy  to  get  a  very  high  current  density  without 
excessive  voltage,  consequently  without  waste 
of  power. 

The  "Meaker"  self-sustaining,  electro-galva- 
nizing solution  being  especially  adapted  for 
this  machine,  because  of  its  high  current 
density,  makes  it  possible  to  deposit  a  4  test 
coating  of  zinc  in  10  minutes  time. 


New  Form  of  Btiff  "WKeel. 


New     Form    of   Electrolytic 

Apparatus  for  Cleaning 

Metals. 


A  new  form  of  electrolytic  apparatus  for 
cleaning  metals  has  been  patented  by  Henry 
E.  Genet  of  New  York  City.  (U.  S.  Patent 
980,627,  Jan.  3,  1911).  The  apparatus  is  quite 
simple-  A  perforated  aluminum  plate  is  set 
in  a  bowl  of  chinaw^are  or  enameled  metal  and 


Apparatus  for  Cleanini;  Silver. 

the  metal  to  be  cleaned  is  placed  on  it.  The 
cleaning  is  applied  more  particularly  to  silver- 
ware. A  solution,  made  by  dissolving  Yz  lb. 
of  caustic  soda  in  i  gallon  of  water,  is  then 
poured  in  the  bowl  and  in  a  few  minutes  the 
tarnish  will  be  removed  from  the  silver.  An 
electrolytic  action  is  set  up  which  reduces  the 
him  of  sulphide  on  the  surface  of  the  silver. 


Oil  of  vitriol  and  sulphuric  acid  are  die 
same.  The  ordinary  strength  sold  is  66° 
Beaume.  When  it  is  weaker  than  this  (i.  e. 
stands  less  by  the  hydrometer)  it  contains 
water. 


A  new  form  of  buff  whe^l  has  been  patented 
by  John  C.  Codman  of  the  firm  of  F.  L.  &  J. 
C.  Codman  of  Boston,  Mass.,  the  well  known 
buff  manufacturers.  The  manner  of  making 
it  is  herewith  shown.  The  object  is  to  econo- 
mize on  cloth  and  to  obtain  the  greatest  possi- 
ble wear. 


New  Form  of  Buff. 

The  buffs  are  made  up  of  a  series  of  circu- 
larly arranged  pieces,  each  made  of  a  quadra- 
lateral  piece  of  the  cloth  folded  at  right 
angles.  The  folded  members  are  then  inter- 
leaved and  overlapped  leaving  the  finished 
wheel  of  the  appearance  shown.  The  folds 
diverge  from  one  another  as  they  approach 
the  circumference  so  that  a  series  of  pockets 
are  presented  which  serve  to  hold  and  retain 
the  polishing  material. 


Metal     AVelding    Apparatus    in 
Germany. 


According  to  U.  S.  Consul  A.  M.  Thackera 
of  Berlin,  Germany,  the  autogenous  welding 
of.  metals  is  extensively  carried  on  in  that 
country.  Practically  all  the  larger  manufac- 
turers of  metal  wares,  tubes,  automobiles,  bi- 
cycles, boilers,  etc.  have  their  own  welding 
plants. 

The  welding  is  done  by  means  of  the  oxy- 
acetylene  blowpipe.  Hydrogen  gas  was  at  one 
time  used  in  place  of  acetylene  for  use  with 
the  oxygen,  but  it  has  been  found  that  it 
requires  several  times  as  much  to  do  the  work, 
although  the  price  is  about  the  same  per  cuiiic 
foot. 
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Question  No.  928.  What  is  the  effect  of 
silicon  on  yellow  brass  castings?  We  have 
been  to'ing  it  with  the  idea  that  it  might 
render  it  more  non-corrosive.  We  have  not 
been  very  successful,  however,  and  would  like 
information  on  the  matter,  if  possible. 

Answer.  We  are  unable  to  give  you  much 
information  on  the  effect  of  silicon  on  yellow 
brass  as  we  have  never  had  much  experience 
on  the  subject.  As  far  as  we  know,  silicon 
will  have  about  the  same  effect  as  aluminum 
in  that  it  promotes  soundness  and  produces  a 
good  surface  on  the  castings.  Owing  to  the 
cost  of  silicon  being  greater  than  aluminum, 
the  latter  is  used  instead  of  it.  Silicon  is  used 
in  the  tin  bronzes  and  in  copper  extensively 
and  it  may  be  possible  that  it  would  have  an 
effect  on  yellow  brass  not  heretofore  known. 
Experiments  would  be  necessary  to  ascertain 
it. 

Question  No.  929.  We  have  some  articles 
to  silver  plate  very  heavily  and  which  have  a 
small  letter  in  the  front.  This  letter  must  be 
gold  plated.  We  would  ask  if  you  have  a  for- 
mula for  a  gold  paste  with  which  to  gild  these 
letters?  If  not,  would  ask  if  you  can  suggest 
any  other  way  in  order  to  leave  the  letter 
gilded  on  the  silver  plated  base? 

Answer.  The  best  method  of  doing  the  job 
is  to  first  silver  plate  the  whole  article,  letters 
and  all.  Then  with  a  suitable  stopping  _  off 
varnish  (stopping  off  varnish  can  be  obtained 
that  will  stand  hot  cyanide  solutions)  paint 
the  silver  back-ground,  leaving  the  letters  ex- 
posed. Then  gild  the  whole.  Only  the  letters 
will  be  plated  with  the  gold.  The  stopping  off 
varnish  can  then  be  removed  and  the  article 
will  be  left  in  the  desired  condition.  You  can, 
of  course,  first  silver  plate  the  whole  article 
and  then  sponge-plate  the  letters,  but  if  they 
are  small,  it  may  be  difficult  to  keep  the  gold 
from  running  over  the  outline. 

Question  No.  932.  Will  you  kindly  give  us 
the  mixture  for  the  so-called  "Kaiserzinn" 
metal?     Can  hollow-ware  be  made  from  it? 

Answer.  This  is  a  metal  used  in  Germany 
at  one  time  quite  extensively  for  making 
fancy  hollow-ware  and  art  metal  goods.  Tt 
is  practically  the  same  composition  as  our 
own  britannia-metal.  It  consists  of  the  follow- 

Tin    93     % 

Antimony 5^% 

Copper     i'/4% 

It  can  be  used  for  casting  or  spinning  and 
for  any  purpose  for  which  britannia-metal  is 
used.     In  fact,  it  is  britannia-metal. 

Question  No.  933.  We  have  a  job  of  gold 
plating  on  aluminum.  Is  it  possible  to  gold 
plate  directly  on  the  aluminum,  or  must  it  be 
copper  plated  first? 

Answer.  You  can  gold  plate  the  aluminum 
directly,  but  will  find  it  better  as  regards 
color  if  you  copper  plate  first.  We  have  never 
seen  a  job  of  gold  plating,  however,  that  did 
not   sooner  or   later  peel   off.     This   seems  to 


be  a  difficulty  in  plating  aluminum.  As  far 
as  we  have  been  able  to  discover,  no  one  has 
yet  solved  the  problem  of  plating  aluminum. 

Question  No.  934.  We  have  a  customer 
who  wants  a  mixture  of  97.5  parts  of  copper, 
2.5  parts  of  tin  and  0.03  parts  of  phosphorus. 
It  must  be  drawn  into  wire.  We  find  it  very 
hard  and  spilly  and  it  cannot  be  rolled  hot. 
What  causes  the  hardness  in  rolling? 

Anszver.  If  you  are  not  exceeding  the 
amount  of  phosphorus  given,  the  metal  should 
roll  hot.  Possibly  you  are  casting  the  metal 
too  hot.  It  should  be  cast  at  as  low  a  heat 
as  possible.  Frequently  tin  bronzes  work 
better  on  the  second  melting,  but  you  should 
have  no  difficulty  in  rolling  the  mixture  yoit 
mention,  even  when  melted  but  once.  As  't 
is  quite  an  easy  mater  to  exceed  the  desired 
amount  of  phosphorus,  we  believe  that  there 
is  a  possibility  that  you  have  done  this,  and 
if  so  it  would  cause  the  bronze  to  crack.  Tin 
bronze  for  rolling  should  not  contain  over 
0.05%  phosphorus. 

Question  No.  935.  I  wish  to  produce  a 
heavy  deposit  of  pure  silver  by  electrodeposi- 
tion  "and  find  that  by  taking  out  and  scratch- 
brushing,  layers  are  formed.  If  not  scratch- 
brushed,  the  deposit  is  rough.  How  can  a 
smooth,  homogeneous  deposit  be  produced? 

Answer.  The  only  method  is  to  take  out 
and  scratch-brush  when  the  deposit  becomes 
rough.  Possibly  you  are  not  cleaning  the 
silver  after  scratch-brushing  and  before  re- 
depositing  the  silver.  This  will  form  layers. 
Run  through  a  cleaning  solution  and  then 
through  cyanide  previous  to  depositing  the 
silver  again.  Do  not  force  the  deposit  as 
this  will  cause  roughness.  You  will  have  to 
deposit  at  the  regular  speed  and  let  the  opera- 
tion take  its  own  time. 

Question  No.  936.  We  are  making  an 
ingot  metal  to  the  following  specifications: 
Copper,  70% ;  zinc,  24% ;  and  lead  6%.  What 
we  would  like  to  know  is,  if  we  can  make  this 
ingot  to  the  same  specifications  and  still  have 
it  red  or  of  a  reddish  shade  instead  of  yellow. 
As  now  made  to  the  preceding  specifications, 
it  is  yellow.  The  fracture  and  hardness  must 
be  the  same  as  the  yellow  ingot. 

Answer.  You  are  trying  to  accomplish 
something  impossible.  The  color  of  brass 
varies  with  the  mixture,  and  if  you  want  to 
preserve  the  mixture,  you  will  still  have  the 
yellow  color.  Brass  containing  from  55%  to 
60%  copper  and  the  remainder  of  zinc,  has 
a  reddish  shade,  but  you  cannot  cast  it  in  sand 
without  the  use  of  a  small  amount  of  alum- 
inum. You  are  apparently  endeavoring  lo 
produce  a  red  brass  ingot  from  a  yellow  brass 
mixture.  This  has  never  been  done  and  is 
metallurgically  impossible. 

Question  No.  937.  I  have  made  a  blue  oxi- 
dizing solution  using  2  oz.  of  acetate  of  lead 
and  2  oz.  of  hyposulphite  of  sodium  in  a 
gallon  of  water,  and  am  using  it  to  produce 
a  blue  color  on  tin.     I  first  copper  plate  the 
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tin  and  then  immerse  in  the  solution  while 
hot.  A  very  fine  blue  is  obtained.  I  then  lac- 
quer it.  After  it  has  been  exposed  to  the 
light,  it  changes  to  a  brown  color.  How  can 
the  fading  be  prevented? 

Anszvcr.  You  cannot  prevent  the  fading  as 
it  is  characteristic  of  the  finish.  By  rinsing 
well  and  using  good  lacquer  (free  from  acid) 
it  can  be  preserved  for  some  time,  but  it  will 
sooner  or  later  fade.  If  not  exposed  to  the 
light,  it  will  remain  in  its  original  color  for  ?. 
long  time,  but  when  exposed  to  sunlight  it 
fades  rapidly.  It  is  to  be  regretted  that  such 
is  the  case  for  it  is  a  brilliant  finisli  and  one 
that  is  easily  and  cheaply  produced. 

QuuESTiON  No.  938.  Kindly  submit  a  for- 
mula for  a  bronze  bushing  giving  a  high  wear- 
ing quality  and  a  high  elastic  limit.  We  have 
had  trouble  with  bushings  which  run  in  hot 
oil,  expanding  and  contracting.  The  con- 
tinued heating  and  cooling  in  the  oil,  when 
not  running,  finally  reduce  the  busliings  in 
size  both  inside  and  outside  so  that  they 
become  loose  in  their  outside  fits  and  grip  the 
pins  which  work  inside. 

Ansiver.  We  hardly  know  how  to  advise 
you  as  this  is  a  problem  that  has  never  before 
been  brought  before  us.  We  doubt  very  much 
whether  j-ou  will  find  much  difference  in  the 
expanding  and  contracting  properties  of  any 
of  the  bronzes,  and  in  our  estimation,  we  be- 
lieve that  you  will  find  anv  bronze  bearing 
metal  as  good  as  another  for  your  purpose. 
Are  you  sure  that  there  is  not  some  other 
cause  for  the  loosening  of  the  bushing? 

QuUESTiON  No.  93Q.  In  making  brass  name 
plates  by  etching,  why  is  it  that  the  majority 
of  etchers  use  perchloride  of  iron  as  the  etch- 
ing solution  ?  It  works  slowly  and  does  not 
seem  to  be  as  good  as  nitric  acid  or  other 
S'  lutions   that   will   do   the   work. 

.Insiver.  The  brass  name  plates  now  man- 
ufactured by  the  etching  process  are  made  bv 
covering  the  brass  with  a  sensitive  enamel, 
then  printing  on  it  through  a  negative  in  the 
light,  and  afterwards  washing  away  the  por- 
tions not  acted  upon  by  the  light.  This  leaves 
the  brass  exposed  for  etching.  Tlie  reason 
that  perchloride  of  iron  is  used  is  that  it  docs 
not  act  upon  the  enamel.  This  enamel  is  quite 
thin  and  strong  solutions  are  apt  to  attack  it. 
As  deep  etching  is  not  required  in  name  plate 
work,  the  perchloride  of  iron  answers  well. 

QuKSTioN  No.  940.  We  desired  to  make  up 
a  mixture  of  red  brass  as  follows:  Copper, 
82'';  :  tin,  G'^^r  lead,  67^  :  and  zinc,  6%.  Instead 
of  adding  the  zinc,  however,  we  added  anti- 
mony. Is  there  any  way  of  eliminating  the 
antimony  from  the  mixture? 

Aitsii'cr.  You  will  not  be  able  to  eliminate 
the  antimony  from  the  mixture,  but  if  you 
take  half  of  your  regular  mixture  and  half  of 
the  one  containing  antimony,  you  will  have  a 
red  brass  that  can  be  used  for  many  kinds  of 
work.  .Antimony  is  often  used  in  place  of  tin 
in  red  brass,  but  only  to  the  extent  of  a  few 
percent.  By  mixing  the  two,  however,  you 
will  reduce  your  antimony  so  that  the  red 
brass  will  not  be  particularly  bad,  although  it 


will  be  found  rather  deficient  in  strength,  it 
can  be  used  for  making  red  brass  castings  that 
are  not  required  to  be  strong.  There  is  no 
other  method  of  using  it  or  eliminating  the 
antimonj'. 

QuuESTioN  No.  943.  What  is  the  best 
method  of  producing  an  ormolu  or  dead  finish 
on  brass?  We  do  not  mean  by  the  use  of 
gold,  for  we  do  not  desire  to  use  this  metal, 
but  we  refer  to  the  satin-finish  or  dead  sur- 
face found  on  brass  articles. 

Answer.  The  best  method  of  producing  the 
matt  finish  on  brass  is  by  means  of  a  sand 
blast.  While  it  can  be  done  by  the  acid  dip, 
the  sand  blast  is  far  more  efficacious  and  can 
be  used  on  all  kinds  of  brass.  When  the 
brass  has  been  sand  blasted,  however,  it  will 
be  found  dirty  on  the  surface.  In  order  to 
bring  out  the  bright  or  brilliant  lustre  to  the 
dead  surface,  the  brass  should  then  be  run 
through  a  bright  dip  composed  of  equal  parts 
of  strong  sulphuric  acid  and  strong  nitric  acid 
containing  about  Yz  oz.  of  common  salt  to 
each  gallon  of  the  dip.  Unless  this  is  done, 
the  dead  surface  will  not  be  satisfactory. 

Question  No.  945.  I  am  metallizing  some 
leaves  and  am  not  meeting  with  much  success. 
I  dip  the  leaf  in  shellac  and  when  dry,  dip  it 
again  and  dry  once  more.  I  then  dust  on 
plumbago  and  when  dry,  hang  in  an  acid 
copper  solution.  The  deposit  forms  near  the 
wire  but  will  not  cover  the  leaf  all  over.  The 
.  plumbago  does  not  seem  to  have  the  conduct- 
ing power.  Will  the  addition  of  dextrin  ro 
the  copper  solution  overcome  it  ?  How  can 
the  deposit  be  made  smooth  and  free  from 
warts?  A\niat  kind  of  dextrin  should  be  used, 
the  yellow  or  the  white? 

Aiisicer.  If  you  use  copper  powder,  which 
can  be  obtained  in  the  market  practically  as 
fine  as  plumbago,  you  will  be  able  to  obtain 
a  good  deposit  in  the  copper  solution.  It  is 
used  like  plumbago.  When  the  leaf  has  been 
covered  with  it,  immerse  in  a  cyanide  silver 
solution  containing  as  little  free  cyanide  as 
possible.  Use  no  current  on  it,  but  only  as  a 
dip.  The  copper  will  change  to  silver  on  the 
surface.  The  deposition  of  the  copper  can 
then  commence.  Tiie  substitution  of  the 
copper  for  the  silver  will  cause  the  copper  to 
deposit  rapidly.  The  use  of  dextrin  will  assist 
you  only  in  obtaining  a  smooth  deposit.  The 
yellow  material  is  satisfactory. 

Question  No.  947.  Can  the  crystallized 
or  snow-flake  finish  be  produced  by  any 
known  method  on  rolled  brass  sheet?  I  wish 
to  use  tliis  finish  on  some  goods  which  are 
part  castings  and  part  sheet.  While  I  can 
produce  the  finish  on  tlie  castings,  I  have  not 
been  successful  on  the  sheet. 

.hiszcer.  You  cannot  produce  the  snow- 
flake  finish  on  the  rolled  brass-  The  "flakes", 
as  formed  on  brass  castings  are  the  crystals 
produced  by  the  slow  cooling  of  the  metal  in 
the  sand  mold.  When  brass  is  rolled,  tliese 
crystals  are  broken  up  into  fine  ones.  As  you 
have  undoubtedly  noticed,  the  surface  pro- 
duced on  rolled  brass  in  the  solution  used  for 
the  snow-flake  finish,  is  fine  and  dead,  but 
shows  no  crvstals  to  the  naked  eve. 
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980,052-980,053-980,054.  GRINDING  AND 
POLISHING  MACHINE.  John  C.  Blevney 
and  John  Hausman  of  Newark,  N.  J. 
Machines   for  the  grinding  and   polishing,   in 


an  accurate  manner,  of  a  large  variety  of 
small  metal  goods.  A  number  of  articles  may 
be  polished  at  the  same  time,  and  with  .he 
production  of  a  superior  finish. 

979,931,  Dec.  27,  1910.  SCALING,  AN- 
NEALING AND  COATING  METALS. 
Sherard  Osborn  Cowper-Coles  of  Westmin- 
ster, London,  England.  Assignor  of  one-half 
to  Metalloids,  Ltd.  of  Tipton,  England.  A 
method  of  removing  the  scale  or  oxide  from 
iron  or  steel  wire.  The  wire  is  passed  through 
a  mufifle  heated  to  redness,  and  water  gas 
passed  in  which  reduces  the  oxide  to  metal. 
The  wire  is  then  passed  to  another  or  cooling 
chamber  still  filled  with  the  reducing  gas  in 
which  it  cools  so  that  it  may  be  passed  directly 
to  the  galvanizing  or  tinning  kettle. 

980,994,  Jan.  10,  191 1.  METHOD  OF  JOLT 
RAMMING  MOLDS.  Edgar  H.  Mumford, 
Philadelphia,  Pa.  The  primary  object  of  the 
invention  is  the  prevention  of  uneven  wear 
of    the    plunger    and    the    cylinder    commonly 


980,569,  Jan.  3,  191 1.  WIRE  DRAWING 
MACHINE.  Lester  C.  Smith  of  Rome,  N.  Y. 
Assignor  to  the  Coe  Brass  Mfg.  Co.,  of  Tor- 
rington,  Conn.  A  wire  drawing  machine  in 
which  provision  is  made  for  starting  the  wire 


incident  to  work  of  this  character,  resulting 
from  the  fact  that  the  molds  are  generally 
placed  upon  the  machine  without  regard  to  the 
centers  of  gravity. 


at  a  reduced  speed  from  that  of  the  block, 
and  then  gradually  increasing  the  speed  until 
the  speed  of  the  block  is  obtained.  An  im- 
proved means  of  grasping  the  wire  is  also 
provided. 

982,218,  Jan.  17,  191 1.  PROCESS  OF 
MAKING  ALUMINUM  AND  COPPER 
ALLOYS.  Joseph  Grenville  Mellen  and  Wn- 
liam  Francis  Mellen  of  Bridgeport,  Conn.  A 
method  of  making  aluminum  bronze.  The 
copper  is  melted  in  a  crucible  and  then  the 
aluminum  added,  after  which  a  mixture  of 
potassium  bi-chromate  and  borax  is  added  as 
a  flux.  One-half  a  pound  of  potassium  bi- 
chromate and  one-quarter  of  a  pound  of  borax 
are  used.  It  is  claimed  thai  the  use  of  the 
potassium  bi-chromate  renders  the  bronze 
more  inert  so  that  it  will  resist  the  action  of 
acids  to  a  marked  degree.  It  is  also  claimed 
that  the  addition  of  silicon  improves  the 
bronze  in  that  it  gives  sharper  castings. 

984,281,  Jan.  10,  191 1-  CONTINUOUS 
ROLLING  MILL.  Julius  Kalle  of  Dinslaken, 
Germany.  A  mill  for  the  continuous  rolling 
of  tubing.     Each  succeeding  pair  of  rollers  in 


the  mill  are  arranged  with  their  axes  at  right 
angles  and  in  which  the  mandrel  is  moved 
forward  with  the  material  to  be  rolled. 
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980,259,  Jan.  3.  191 1.  ELECTRIC  INDUC- 
TION SMELTING  FURNACE.  Karl 
Albert  Fredrik  Hiorth,  Christiana,  Norway. 
In  electric  induction  furnaces  for  melting 
metals  in  which  the  primary  winding  is  located 
between  the   furnace  groove   and  the   magnet 


core,  it  is  impossible  to  use  large  charges,  on 
account  of  the  stray  losses.  In  the  present  In- 
vention it  is  overcome  by  making  the  magnet 
core  or  part  of  it  hollow,  and  consequently  en- 
abling it  to  be  formed  with  so  large  a  diameter 
that  it  will  be  comparatively  near  the  furnace 
groove. 

981,513.  Jan.  10,  1911.  PROCESS  OF 
TREATING  METALLIC  ARTICLES. 
Thomas  B.  Allen  of  Niagara  Falls,  N.  Y. 
Assignor  to  the  Carborundum  Company  of 
the  same  place.  A  method  of  making  articles 
of  iron  with  a  surface  of  ferro-silicon.  The 
article  is  imbedded  in  silicon  and  heated  to  a 
temperature  of  about  1350°  C.  A  ferro-silicon 
is  formed  on  the  surface  .by  cementation 
Among  other  articles,  crucibles  are  mentioned. 
The  surface  of  ferro-silicon  renders  the  article 
acid  resisting. 

981,310,  Jan.  10,  1911.  MACHINE  FOR 
GRINDING  AND  POLISHING  AIETAL- 
LIC  BALLS.  Albert  Ringland,  Philadelphia, 
Pa.    Assignor  to  the  Standard  Roller  Bearing 


Co.,  of  the  same  place.  The  balls  are  fed 
through  a  spiral  groove  to  the  face  of  an 
emery  wheel  which  automatically  grinds  them 
to  the  desired  diameter. 


981,304,  Jan.  ID,  191 1.  DRAWING  MA- 
CHINE. Charles  J.  Perry,  Detroit,  Mich.  A 
draw  bench  for  drawing  brass  or  copper  rods, 
tubing  etc.    The  bench  is  made  "double  ended"' 


so  that  the  metal  may  be  drawn  at  both  ends. 
The  return  of  the  carriage  or  tongs  is  then 
unnecesary  as  the  drawing  may  be  done  from- 
both  ends.     A  saving  of  time  is  thus  effected. 

980,087,  Dec.  27,  1910.  METHOD  OF 
GENERATING  HIGH  TEMPERATURES. 
Wm.  C.  Fink  of  Elizabeth,  N.  J.  Assignor 
to  George  H.  Benjamin  of  New  York  City. 
A  method  of  producing  a  high  temperature 
blowpipe  flame  by  the  use  of  high  pressurv\ 
In  the  apparatus  patented,  the  gas  used  is 
made  by  a  producer  and  it  is  stated  that  the 
gas  employed  must  contain  as  large  an  amount 
of  carbon  as  possible.  Temperatures  ranging 
from  1200  to  3000  degrees  F.  may  be  obtained 
at  the  blowpipe  flame. 

979.393  and  979,394,  Dec.  20,  1910.  PRO- 
DUCTION OF  ALLOYS  OF  ZINC  AND' 
TITANIUM.  Auguste  J.  Rossi  of  Niagara 
Falls,  N.  Y.  Assignor  to  the  Titanium  Alloy 
Company  of  New  York.  A  method  of  makin.;; 
alloys  of  zinc  and  titanium  and  tin  and  tit.i- 
nium  for  use  in  alloying  with  other  metals. 
The  oxides  are  reduced  by  means  of  metallic 
aluminum.  The  alloys  are  used  in  bronzes 
and  brasses  for  deoxidizing. 

981,417,  Jan.  10,  191 1.  APPARATUS  FOR 
GRINDING  AND  POLISHING  TUBULAR 
ARTICLES.  William  G.  Halsey  and  John 
Currier  of  Newark,  N.  J.  An  apparatus  for 
polishing  or  buffing  tubes,  pipes  and  rods.    The 


object  is  to  have  the  apparatus  so  constructed 
that  the  article  may  be  polished  with  varying 
pressure  if  desired.  In  other  words,  the  polish- 
ing wheel  is  capable  of  adjustment. 
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A  plant  for  the  manufacture  of  safes  and 
locks  is  to  be  built  by  the  Victoria  Safe  & 
Lock  Company  at  Victoria,  Texas.  It  is  stated 
that  the  plant  will  be  able  to  manufacture 
2,000  safes  per  year. 

A  foundry  and  machine  shop  is  being 
erected  by  Charles  J.  Stanzel  at  Aransas  Pass, 
Texas  and  brass  castings  will  be  made  in  addi- 
tion to  iron  work.  Mr.  Stanzel  is  at  present 
located  in  Brownwood,  Texas. 

The  Quick  Action  Range  Company  has  been 
incorporated  in  Marshalltown,  Iowa,  with  a 
capital  stock  of  $225,000  to  manufacture  cook- 
ing stoves  and  ranges.  A  new  plant  will  be 
built  in  the  spring.  Some  patented  devices 
will  be  used  on  the  ranges. 

The  James  E.  Blake  Co.,  of  Attleboro, 
Mass.,  have  discontinued  the  manufacture  of 
German-silver  mesh-bags  and  have  sold  the 
tools  and  machinery  for  making  them  to  the 
Holbrook  Mfg.  Co.,  of  the  same  place  who 
will  manufacture  mesh  bags  on  an  extensive 
scale. 

J.  S.  ]\IcCormick  Company  of  Pittsburgh, 
Pa.,  manufacturers  of  foundry  supplies  and 
equipment,  have  established  a  warehouse  and 
office  at  318  Walker  St.,  Milwaukee,  Wis. 
This  new  department  will  be  in  charge  of 
Joseph  Harrison.  A  large  stock  of  foundry 
supplies  will  be  carried  so  that  prompt  ship- 
ments can  be  made  in  that  vicinity. 

The  Automatic  MachineCo.,113  East  Wash- 
ington Ave.,  Bridgeport,  Conn.,  manufacturers 
of  automatic  machinery,  have  under  consider- 
ation the  starting  of  a  brass  foundry.  They 
already  operate  an  iron  foundry  and  as  they  do 
a  large  amount  of  marine  rep^air  work,  a  brass 
fouP-dry  would  be  able  to  take  care  of  such 
work  as  they  now  have  done  by  outside  parties. 

The  Ontario  Silver  Company  of  Muncie, 
Ind.,  manufacturers  of  silver  plated  flat-ware 
and  steel  knives,  will  shortly  commence  the 
erection  of  a  new  plating  room.  This  will  be 
in  a  separate  building  of  brick  and  with  a 
cement  floor.  The  rapid  increase  in  their  bus- 
iness has  made  this  a  necessity  and  their 
present  plating  room  is  not  large  enough  to 
turn  out  the  necessary  quantity  of  work. 

Each  year,  between  Christmas  and  New 
Yej'r's,  the  J.  W.  Paxson  Company  of  Phila- 
deli  ' -'a.  Pa.,  the  well  known  manufacturers 
of  foundry  supplies  and  equipment,  give  an 
exhibition  of  their  products.  Experts  demon- 
strate the  goods.  This  year,  about  300 
foundrymen,  (iron,  steel  and  brass)  availed 
themselves  of  the  opportunity.  Among  the 
foundry  appliances  shown  were  the  new 
Whiteiiead  flask  1)ar  tucker  for  tucking  sand 
under  both  bars  at  the  same  time,  device  for 
stopping  run-outs  in  a  foundry  flask,  complete 
Paxson-Warren  sand-blasts  with  latest  sand- 
blast tumbling  barrel,  tram  rails,  hoists,  jar- 
ring molding  machines,  new  Barker  rock-over 
molding  machine  with  vibrator  attachmcMit 
etc.,  etc. 


The  Peninsular  City  Casting  Co.,  has 
started  a  brass  foundry  at  13  West  gth.  St., 
Bayonne,  N.  J.,  and  are  making  brass,  bronze 
and  composition  castings  for  the  trade. 

On  account  of  the  recent  fire  which  greatly 
damaged  the  plant  of  the  Great  Western 
Smelting  &  Refining  Co.,  of  Detroit,  Mich., 
they  are  now  located  at  12  Atwater  St.,  in  that 
city  and  are  carrying  on  business  regularly. 

The  Troy  Wire  Goods  Company  of  Troy, 
N.  Y.,  has  been  incorporated  in  Troy,  N.  Y., 
with  a  capital  stock  of  $10,000  to  manufacture 
wire  specialties.  Howard  B.  Bonesteel,  H,  A. 
Olmstead  and  Clifford  Her  are  the  incorpora- 
tors. 

The  name  of  the  Howler  Mfg.  Co.,  of 
Cleveland,  Ohio,  has  been  changed  to  the 
Virden  Manufacturing  Company,  J.  C.  Virden 
is  the  president  of  the  company.  The  manu- 
facture of  art  brass  goods  is  carried  on  as 
well  as  metal  spinning,  electroplating  and 
polishing.  The  works  are  located  at  5107 
Euclid  Ave. 

The  firm  of  Hayes  &  McFarland  of  Mt. 
Vernon,  N.  Y.,  manufacturers  of  silver  deposit 
and  other  silver  goods,  has  been  dissolved 
and  Harry  A.  McFarland  will  continue  the 
business  as  before.  William  F.  Hayes  retires 
from  the  firm  and,  it  is  stated,  will  shortly 
engage  in  the  manufacture  of  a  similar  line  of 
goods. 

The  J.  P.  Eustis  Mig.  Co.,  have  moved  from 
their  location  at  92  North  St.,  Boston,  Mass., 
to  their  new  factory  on  Ames  St.,  Cambridge, 
Mass.,  where  a  new  fire  proof  building  has 
been  erected  by  them.  This  company  is  known 
by  the  name  of  the  "Brasscrafters"  and  man- 
ufacture bath  room  fixtures,  metal  frame 
mirrors,  and  a  similar  line  of  fine  art  metal 
goods.     Electroplating  is  also  carried  on. 

The  new  plant  \yhich  the  Vanadium  Metals 
Co.,  will  build  in  Groton,  Conn.,  across  the 
harbor  from  New  London,  Conn.,  will  be 
63  X  227  feet  and  of  brick  and  steel.  The  com- 
pany are  now  located  in  East  Braintree, 
Mass.,  and  succeeded  the  Victor  Metals  Co., 
of  the  same  place.  Victor  Lassen  is  the  gen- 
eral manager  of  the  company.  The  contract 
for  the  foundry  has  been  awarded  and  it  is 
expected  that  the  equipment  will  be  purchased 
within  a  short  time. 

The  New  Haven  Sand  Blast  Company,  47 
Orange  St.,  New  Haven,  Conn.,  announ:e 
that  their  sand  blast  tumbling  barrel  has  met 
with  even  better  success  than  was  anticipated 
and  that  all  users  are  enthusiastic  about  it. 
With  this  barrel  it  is  possible  to  sand  blast 
small  metal  goods  of  all  kinds  in  a  short  time 
and  without  any  hard  labor  at  all.  Such 
work  as  food  choppers,  valves,  plumbers' 
brass  goods,  hardware  etc.  can  be  cleaned  both 
inside  and  outside  in  about  15  minutes  and  are 
then  ready  for  plating,  japanning,  tinning  or 
galvanizing.  No  further  argument  is  neces- 
sarv. 
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Tlie  Peerless  Brass  Works  of  Detroit,  Mich, 
have  filed  legal  notice  of  their  dissolution 
and  final  retirement  from  business. 

A  plant  will  be  built  by  the  American  Stamp- 
ing Company  at  Rattle  Creek,  Mich.,  for  the 
mainifacture  of  oil  and  grease  cups  for  auto- 
mobiles. 

The  American  Wire  Fabrics  Company  has 
been  incorporated  in  Clinton,  Iowa  with  a 
capital  stock  of  $1,500,000  and  succeeds  the 
American  Wire  Cloth  Co.  All  kinds  of  wire 
cloth,  cables  and  wire  fabrics  are  manufac- 
tured. 

The  .McShane  Bell  Foundry  Co.,  of  Balti- 
more, ]Md.,  manufacturers  of  bells  and  brass 
goods,  have  added  about  4,000  square  feet  of 
space  to  their  brass  finishing  department.  The 
capacity  of  this  department  has  been  i  n- 
creased  one-third  by  it. 

The  Rockwell  Furnace  Co.,  26  Cortlandt  St., 
New  York  Cit}',  manufacturers  of  furnaces 
for  every  kind  of  work,  have  issued  their 
Bulletin  R  describing  their  "Eight  in  One" 
furnace.  This  is  a  combination  tool  room  fur- 
nace and  may  be  used  for  eight  different  pur- 
poses. 

The  firm  of  Hopkins  &  Cannon,  Inc.,  78 
Friendship  St.,  Providence,  R.  I.,  has  been 
succeeded  by  Cannon  &  Brown,  Inc.  All  work 
will  be  done  under  the  personal  supervision  of 
Edward  A.  Brown  so  that  the  best  of  satisfac- 
tion is  assured.  General  electroplating  is 
carried  on  and  a  specialty  made  of  jewelry 
work.  The  works  are  located  at  the  same 
place. 

The  Mebane  Mfg.  Co.,  has  been  incorpora- 
ted in  Cleveland,  Ohio  with  a  capital  stock  of 
$10,000,  to  manufacture  fluxes  and  other 
foundry  products.  This  concern  takes  over 
the  Homogen  Department  of  the  Allyne  Brass 
Foundry  Co.,  and  will  handle  "Homogen"  the 
well  known  flux.  The  incorporators  are  C.  P. 
Mebane  and  others.  The  ofiice  and  factory 
are  at  61 10  Euclid  Ave. 

At  the  annual  meeting-  of  the  stockholders 
of  the  ^lorgan  Silver  Plate  Co.,  of  Winsted, 
Conn.,  manufacturers  of  coffin  hardware,  the 
following  officers  were  elected :  President, 
Geo.  F.  Drake ;  vice-president,  W.  S.  Ailing, 
secretary,  treasurer  and  general  manager,  G. 
L.  Hart.  The  following  directors  were  elected: 
W.  S.  Ailing  of  Norwich,  Conn.;  James 
Mc.Mpine,  Geo.  F.  Drake,  E.  B.  Parsons,  S.  E. 
Granger  and  G.  L.  Hart. 

The  American  Metal  Market  &  Daily  Iron 
and  Steel  Report,  81  Fulton  St.,  New  York 
City,  have  issued  "Metal  Statistics"  for  iqii 
which  will  prove  of  value  to  all  metal  pur- 
chasers. It  is  a  book  of  208  pages  and  giving 
a  large  amount  of  statistics  on  copper,  tin, 
lead  and  zinc  as  well  as  iron  and  steel 
products.  It  is  a  book  of  reference  and  will 
always  be  of  assistance  to  metal  users.  The 
book  is  bound  in  red  cloth  and  may  be 
obtained  from  the  above  publishers.  Some 
new  matter,  not  heretofore  published,  is  con- 
tained in  this  new  edition. 


The  addition  to  the  brass  foundry  of  the 
Crown  Electrical  Manufacturing  Co.,  at  St. 
Charles,  111.,  has  been  completed. 

The  Hartford  Metal  Goods  IManufacturing 
Works  has  started  business  at  62  Market  St., 
Hartford,  Conn.,  and  are  making  stampings 
in  brass  and  steel.  They  also  manufacture 
hardware  specialties  to  order,  dies  and  tools 
and  other  similar  lines  of  work. 

The  Seymour  Mfg.  Co.,  of  Seymour,  Conn., 
are  now  making  a  specialty  of  phosphor- 
bronze  in  the  form  of  sheet,  rod  and  wire  and 
solicit  inquiries  about  it.  They  make  special 
grades  for  use  in  the  electrical  trades  as 
springs  and  other  work. 

Arthur  D.  Little,  Inc.,  chemists  and  engi- 
neers, 93  Broad  St.,  Boston,  Mass.,  have  been 
appointed  official  chemists  for  the  American 
Brass  Flounders'  Association  and  will  analyze 
foundry  products  for  members  of  the  associa- 
tion when  desired.  It  is  also  stated  that  re- 
search work  will  be  carried  on. 

The  Taylor  &  Boggis  Foundry  Co.,  of 
Cleveland,  Ohio,  manufacturers  of  builders' 
hardware,  hardware  specialties,  and  electro- 
platers,  have  sold  their  property  on  East  59th. 
St..,  in  that  city  to  the  Pennsylvania  R.  R.,  and 
will  shortly  erect  another  plant.  The  old 
plant  will  be  torn  down.  A  new  site  has  not 
yet  been  selected. 

The  Balbach  Smelting  &  Refining  Co.,  of 
Newark,  N.  J.,  desire  to  announce  to  the  trade 
that  they  purchase  copper  bearing  materials  of 
all  kinds  and  that  consignments  are  handled 
in  accordance  with  the  most  modern  practice. 
Any  class  of  material  that  contains  enough 
copper  to  be  of  value  will  be  purchased  bv 
them. 

The  Hamilton  Facing  Mill  Co.,  Hamilton, 
Canada,  manufacturers  and  dealers  in  foundrv 
supplies  and  equipments,  which  had  under 
consideration  a  short  time  ago,  the  manufac- 
ture of  plating  and  polishing  supplies,  such  as 
rouges,  polishing  compositions,  wheels,  etc., 
have  now  decided  not  to  enter  this  new  busi- 
ness at  the  present  time. 

The  Frontier  Brass  Foundry,  Lebherz  & 
Phipps,  proprietors,  Whitney  Ave.,  Niagara 
l-'alls,  X.  Y.,  have  let  a  contract  for  a  "new 
brass  foundry  of  concrete  and  steel  construc- 
tion. Twelve  furnaces  will  be  installed.  The 
manufacture  of  brass,  bronze,  aluminum  and 
copper  castings  is  carried  on  and  a  specialty 
made  of  general  jobbing  work. 

At  the  recent  annual  meeting  of  the  Detroit 
Foundry  Supply  Co.,  of  Detroit,  Mich.,  manu- 
facturers and  dealers  in  foundry  supplies, 
foundry  equipment  and  electroplating  and 
polishing  supplies,  W.  J.  Woodison  resigned 
as  president  and  general  manager  and  was 
succeeded  by  W.  Bruce  Fbnvard.  .Merrill  Z. 
Fox,  formerly  with  the  Hill  &  Griffith  Com- 
pany of  Cincinnati,  Ohio,  was  elected  vicc- 
presid  ent.  R.  S.  Ray  was  elected  secretarv. 
H.  E.  Moyer  has  also  associated  himself  with 
the  company  and  will  travel  in  the  Middle 
West  and  Canada  for  them.  J.  H.  Lyle  wdl 
cover  the  Western  territory. 
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The  National  Brass  &  Iron  Works  of  Read- 
ing, Pa.,  manufacturers  of  art  metal  goods, 
have  made  an  assignment  for  the  benefit  of 
.their  creditors. 

The  Herschede  Hall  Clock  Co.,  ion  Plum 
-St.,  Cincinnati,  Ohio,  are  to  equip  a  depart- 
ment for  gold  plating  at  their  plant  and  are 
-desirous  of  obtaining  a  gold  plater.  They 
manufacture  clocks  of  the   highest  grade. 

A  new  catalogue  has  been  issued  by  the 
Globe  Machine  &  Stamping  Co.,  of  Cleveland, 
Ohio,  on  the  "Globe"  tumbling  barrels  and 
which  will  be  sent  to  all  interested.  They  also 
issue  the  "Sherardizing"  book. 

The  Delphos  Mfg.  Co.,  of  Delphos,  Ohio, 
manufacturers  of  oil  cans  and  sheet  metal 
goods,  is  to  establish  a  galvanizing  plant  m 
some  other  locality.  A  site  in  Knox,  Ind.,  is 
under  consideration. 

The  Crager  Wire  &  Iron  Works  has  been 
incorporated  in  Salt  Lake  City,  Utah,  with  a 
capital  stock  of  $50,000.  The  business  of  the 
old  firm  of  this  name  has  been  taken  over. 
The  manufacture  of  ornamental  wire  and  iron 
work  is  carried  on. 

A  new  plant  for  the  manufacture  of  add- 
ing machines  is  to '  be  estabhshed  in  Nash- 
ville, Tenn.,  by  Charles  Wales,  formerly  with 
the  Adder  Machine  Co.,  of  Wilkesbarre,  Pa. 
A  company  is  now  being  organized  for  this 
purpose. 

The  Exeter  INIachine  Works,  Pittston,  Pa., 
have  entered  the  manufacture  of  manganese- 
bronze  and  other  bronzes  on  a  more  extensive 
scale  than  heretofore  and  are  soliciting  jobbing 
business.  They  are  manufacturing  "Stones 
Manganese-Bronze,"  "Navy  White  Bronze" 
.and  "Vita  Acid  Resisting  Bronze."  Rough  or 
finished  castings  are  supplied  in  these  alloys. 

The  G.  L.  Anderson  Brass  Works  of  Bir- 
mingham, Alabama,  has  been  incorporated  by 
G.  L.  Anderson  and  J.  M.  Anderson.  A  job- 
bing brass  foundry  business  will  be  carried  on. 
G.  L.  Anderson  is  the  president  of  the  com- 
pany and  J.  M.  Anderson  secretary.  The 
company  succeeds  G.  L.  Anderson  who  has 
conducted  a  brass  foundry  for  some  time  in 
that  city. 

The  new  plant  of  the  American  Detinning 
Company  at  Connellsville,  Pa.,  is  now  finished 
and  operations  commenced.  The  main  build- 
ing is  50  X  60  feet  and  two  stories  high.  Sev- 
eral smaller  buildings  have  also  been  erected 
for  storage  purposes.  The  detinning  of  bright 
tin-plate  scrap  will  be  carried  on.  A  hydraulic 
press  for  compressing  the  scrap  will  be  in- 
stalled. 

The  Durlacque  Mfg.  Co.,  2322  Olive  St.,  St. 
Louis,  Mo.,  manufacturers  of  lacquers,  have 
issued  their  new  catalogue  on  lacquers  and  iii 
which  they  say  "The  Making  of  Fine  Lacquers 
is  an  Art,  and  We  are  the  Artists."  The 
booklet  describes  the  various  products  vvhich 
thev  manufacture  and  also  contains  additional 
information  that  will  prove  of  much  interest 
to  the  lacquer  user.  The  booklet  will  be  sent 
to  those  who  desire  it. 


The  Cummings,  Brass,  Iron  &  Wire  Com- 
pany are  to  erect  a  factory  in  Winnipeg,  Man- 
itoba. 

The  Standard  Brass  &  Metal  Works  has 
been  organized  in  Nashville,  Tenn.,  by  J.  L. 
Malcolm  and  others. 

A  new  brick  brass  foundry,  is  being  built 
by  the  Crescent  Brass  Mfg.  Co.,  of  Reading, 
Pa. 

The  American  Oil  &  Supply  Co.,  46  Green 
St.,  Newark,  N.  J.,  have  started  to  manufac- 
ture felt  buffs,  cones  and  wheels  for  polishers' 
and  platers'  use. 

The  business  that  Oscar  G.  Thomas  has  been 
conducting  at  Taunton,  Mass.,  for  the  manu- 
facture of  stoves,  has  now  been  incorporated 
under  the  name  of  the  Oscar  G.  Thomas  Co., 
with  a  capital  stock  of  $50,000. 

The  brass  foundry  ogf  Vogel  &  Swan  of 
Madison,  Wis.,  was  recently  damaged  to  the 
extent  of  $2,000  by  fire  with  practically  a  total 
loss.  The  foundry  was  located  on  Waubesa 
St.,  and  will  be  rebuilt. 

The  Rome  Tube  Co.  and  the  Rome  Metal 
Co.,  of  Rome,  N.  Y.,  both  affiliated  with  the 
Rome  Brass  and  Copper  Co..  have  been 
merged  under  the  name  of  the  Rome  Tube  Co. 
The  plant  will  probably  be  moved  to  the  works 
of  the  Rome  Metal  Co. 

Alexander  Gauld,  formerly  with  the  Labatt 
Mfg.  Co.,  of  London,  Ont.,  manufacturers  of 
plumbers'  brass  goods,  will  shortly  start  a 
new  company  for  the  manufacture  of  brass 
goods  and  it  is  expected  that  100  men  v/ill  be 
employed.  Plumbers'  brass  goods  will  be 
made  and  a  brass  foundry  willi  be  built. 

Albert  J.  M.  Lein  formerly  of  Manchester, 
N.  H.,  has  moved  to  85  Wickenden  St.,  Prov- 
idence, R.  I.,  and  is  engaged  in  copper- 
smithing  and  the  manufacture  of  ornamental 
sheet  brass  and  copper  work  as  heretofore. 
He  also  deals  in  scrap  brass,  copper,  German- 
silver  and  other  non-ferrous  metals,  and  does 
tinning  for  the  trade. 

The  Booth  Copper  Company  of  Toronto, 
Canada  and  Wm.  Coulter  &  Sons,  of  the  same 
city,  both  brass  founders  and  manufacturers 
of  fire  department,  brewers,  sugar  refining  and 
marine  work,  have  consolidated  under  the 
name  of  the  Booth-Coulter  Copper  &  Brass 
Company,  Ltd.  The  office  and  works  of  the 
company  is  at  115  Sumach  St.,  Toronto,  and  a 
branch  office  and  factory  is  at  19  Queen  St., 
Montreal. 

A  new  companv  called  the  Fishel-Nessler 
Company  has  been  formed  to  take  over  the 
business  of  Fishel,  Nessler  &  Co.,  which 
recently  went  into  bankruptcy.  The  business 
will  be  continued  as  before  with  T.  H.  Fishel 
as  general  manager.  Martin  Wortman  of 
Ludwig  Baumann  &  Co.,  of  New  York  City 
is  president.  The  company  is  located  at  81 
Crosby  St.,  New  York  City  and  manufacture 
silver  goods  and  jewelrj'.  Among  the  assets 
were  3,636  shares  in  the  Year  Clock  Company 
of  Mt.  Vernon,  N.  Y.,  owned  personally  by 
T.  H.  Fishel. 
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The  Eagle  Brass  Works  of  Detroit,  Mich., 
brass  founders  and  manufacturers  of  plumb- 
ers' brass  goods,  are  retiring  from  business. 

The  Chicago  Fuse  Wire  &  j\Ifg.  Co.,  of 
Chicago,  111.,  manufacturers  of  electric  spec- 
ialties, have  changed  their  name  to  the  Chicago 
Fuse  Mfg.  Co. 

At  a  meeting  of  the  stockholders  of  the 
Crane  Co.,  of  Chicago,  111.,  manufacturers  of 
valves,  it  was  voted  to  increase  the  capital 
stock  from  $13,000,000  to  $17,000,000. 

The  Great  Lakes  Manufacturing  Co.,  of 
North  Chicago,  111.,  will  rebuild  its  plant  which 
was  destroyed  by  fire  on  January  4th.  The 
loss  was  about  $15,000.  Hardware  specialties 
are  manufactured. 

The  Wire  Specialty  Works,  549  Fulton  St., 
Chicago,  111.,  which  started  some  time  ago  in 
the  manufacture  of  wire  goods,  has  now  com- 
menced the  manufacture  of  automatic  ma- 
chinery. Special  machines  for  wire  working 
will  be  manufactured. 

The  Ramsey-Vance  Sales  Company  has 
been  formed  in  Madison,  Wis.,  for  placing  on 
the  market  a  patent  silver  cleaning  pan  for 
cleaning  the  tarnish  from  silver  and  silver 
plated  ware.  This  pan  is  patented  and  cleans 
the  ware  by  electrolytic  action.  It  is  intended 
for  household  use.  The  office  of  the  company 
is  at  354  Washington  Building  in  that  city. 

The  Bay  State  Brass  Co.,  of  Haydenville, 
Mass.,  manufacturers  of  plumbers'  brass 
goods,  will  resume  business  under  the  manage- 
ment of  S.  S.  Cassard  who  represented  the 
creditors  during  the  recent  bankruptcy  proceed- 
ings. The  property  was  recently  sold  at 
auction  to  H.  J.  B.  Willis  of  the  Nassau 
Bank  of  New  York  City. 

At  the  annual  meeting  of  the  Standard 
Underground  Cable  Co.,  of  Pittsburgh,  Pa., 
recently  held,  the  following  directors  were 
elected:  L.  W.  Dalzell,  John  Moorehead  Jr., 
J.  N.  Davidson,  B.  F.  Jones  Jr.,  A.  H.  Childs, 
J.  W.  Marsh,  W.  A.  Conner,  F.  A.  Rinehart, 
and  Joseph  Wood.  This  company  also  has 
works  in  Perth  Amboy  and  manufacture 
copper  wire  and  cables. 

The  Foreign  Sz  Domestic  Metals  Co.,  Inc., 
has  been  organized  in  Cleveland,  Ohio  and  will 
import,  export  and  deal  in  all  kinds  of  metals 
such  as  pig  copper  and  tin,  aluminum,  anti- 
mony, lead,  spelter  etc.  Metals  will  be  carried 
in  stock.  The  office  is  at  576-578  Rockefeller 
Bldg.  Henry  L.  Schwarzenburg,  well  known 
in  the  metal  trades,  is  connected  with  the  com- 
pany. 

G.  J.  Nikolas  &    Company,    1227-1229    West  ; 
Van  Buren  St.,  Chicago.  111.,  manufacturers  of  ; 
lacquers,  have  issued  a  new  catalogue  of  their  \ 
products   which    will    prove   of   interest   to   all 
lacciucr    users.      The    book    is    entitled    "The 
Famous  Nikolas  Lacquers"  and  contains  a  de- 
scription    of     their     various     products     with   ' 
mctliiuls     of     applying     them.       Chapters     on 
spraying      laccpicrs      and      use      of      spraying 
machines    will   prove   of   much    interest.      Tlic 
use  of  gold  dye  lacquers  is  also  described. 


Personal. 


David  Burgess,  formerly  with  the  Winches- 
ter Repeating  Arms  Company  of  New  Haven, 
Conn.,  has  become  master  mechanic  of  the 
Michigan  Copper  &  Brass  Co.,  of  Detroit, 
Mich. 

Benjamin  F.  Brusstar,  formerly  in  charge 
of  the  brass  rolling  mill  of  the  Winchester 
Repeating  Arms  Co.,  of  New  Haven,  Conn., 
has  taken  the  position  of  general  superinten- 
dent of  the  IMichigan  Copper  &  Brass  Com- 
pany of  Detroit,  Mich. 

William  A.  Beveridge,  formerly  foreman  of 
the  brass  foundry  of  the  Bridgeport  Deox- 
idized Bronze  &  Metal  Co.,  of  Bridgeport, 
Conn.,  has  accepted  the  position  as  assistant 
foreman  of  the  brass  foundry  of  the  Bethle- 
hem Steel  Works,  South  Bethlehem,  Pa. 


Obituary. 


W.  K.  Wright,  for  many  years  plater  for  the 
O.  B.  North  Company,  New  Haven,  Conn., 
died  on  Jan.  13th. 

Charles  E.  Bulkley,  formerly  president  of 
the  Whiting  Mfg.  Co.,  manufacturing  silver- 
smiths, died  in  Summerville,  N.  C,  on  Jan. 
14th,  aged  76  years.  He  was  elected  president 
of  the  company  when  it  was  first  incorporated 
in  1866,  and  held  that  office  until  it  was  sold 
to   the   Silversmiths   Company. 

Charles  Barber,  the  head  of  the  firm  of 
Charles  Barber  &  Co.,  of  Attleboro,  Mass.,  the 
well  known  gold  and  silver  refiners,  died  on 
Jan.  15th,  after  a  prolonged  illness.  He  was 
born  in  Exeter,  R.  I.,  in  1854  and  was  at  one 
time  connected  with  the  firm  of  John  Austin 
&  Son,  of  Providence.  Later  he  formed  the 
partnership  of  Remington  &  Barber  of  Prov- 
idence and  which  afterwards  became  Horace 
Remington  &  Sons. 

Charles  H.  Morgan,  president  of  the 
Morgan  Construction  Company  of  Worcester, 
Mass.,  manufacturers  of  rolling  mill  machin- 
ery, died  on  January  loth,  at  the  age  of  80. 
Mr.  Morgan  was  well  known  in  the  brass  and 
copper  trade  and  installed  many  rolling  mills 
for  the  continuous  rolling  of  copper  rod.>. 
He  was  the  first  to  apply  steel  rolling  methods 
to  the  copper  mill  and  was  instrumental  in 
bringing  the  cost  of  production  down  to  a 
basis  that  compared  favorably  with  steel. 

Albert  M.  Hill,  who  for  many  years  con- 
ducted a  brass  foundry  at  573  Dixwell  Av  , 
New  Haven,  Conn.,  died  on  Jan.  19th..  age<l 
84  years.  He  was  one  of  the  first  in  the 
United  States  to  make  nickel  anodes  and  for 
years  made  them  for  the  firm  of  Yates  &  Ely 
and  afterwards  for  C.  Upham  Ely,  who  suc- 
ceeded them.  Mr.  Ely  afterwards  bought  out 
the  foundry  and  has  since  conducted  it.  In 
addition  to  anodes,  Mr.  Hill  manufactured 
German-silver  knife  tips,  the  smallest  castings 
known  in  the  foundry  trade  and  was  the  only 
maker  of  them. 
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Theie  Prices  are  net  and  are  for  moderate  quantities.       Smaller    quantities  command   higher 

prices.      Prices  subject  to  fluctuation. 


.22 

.07 
.20 
.55 
.12 


Acetone,    pure,    98-99% ^■ 

Acid,   Acetic,   pure,   30% -.ro- 

Acid,  Arsenious   (White    Arsenic)    id. 

Acid,    Benzoic     JJ- 

Acid,  Boracic   (Boric),  pure rb- 

Acid,   Hydrochloric,    see  Acid,   Muri- 

Acid,   Hydrofluoric,    30% JJ. 

Acid,   Hydrofluoric,    50% "). 

Acid,    Muriatic,    20° Jb. 

Acid,   Muriatic,   c.   p.,   20° rb. 

Acid,    Nitric,    38° lb- 
Acid,    Nitric,    40° ft). 

Acid,    Nitric,    42° tt)- 

Acid,    Nitric,    c.   p rb- 

Acid,     Sulphuric,    66° «). 

Acid,    Sulphuric,    c.    p rb. 

Alcohol,     Wood &al. 

Alcohol,    Denatured    gal. 

Alum      !?■ 

Ammonium    Sulphate    ro. 

Aluminum,  Metallic,  in  Ingots ....  Id. 
Aqua-Fortis,   see  Acid,   Nitric. 
Ammonia     Water    (Aqua- Ammonia), 

20°      ^■ 

Ammonia     Water    (Aqua- Ammonia), 

26°      tt>- 

Ammonia   Water,    c.    p K). 

Ammonium    Carbonate,    lump It). 

Ammonium      Chloride       (Sal-Ammo- 

niac)       rb. 

Ammonium    Hydrosulphuret    fb. 

Ammonium    Sulphate    Hj. 

Ammonium    Suphocyanate    fb. 

Amyl    Acetate    gal. 

Antimony    ■  ^^■ 

Ai  senic.    Metallic    id. 

Arsenic,    White    (Acid  Arsenious)    rb. 
Argols,  White   (Cream  of  Tartar)   lb. 

Asphaltum,     Commercial     tb. 

Asphaltum,    Egyptian    (Bitumen)    lb. 

Benzine     Sal. 

Benzol,    Pure    gal. 

Bismuth,    Metallic     It). 

Bitumen,  see  Asphaltum. 
Blue-Vitriol,   see  Copper  Sulphate. 

Borax,   Crystals  or  Powdered It). 

Borax   Glass    It). 

Cadmium,    Metallic    It). 

Carbon    Bisulphide    It). 

Calcium      Carbonate       (Precipitated 

Chalk)      It) 

Chrome-Green     It). 

Copper,   Lake,    (carload)    It). 

Copper,  Lake,    (cask)    tb. 

Copper,    Electrolytic,    (carload)     .  .tb. 

Copper,  Electrolytic,   (cask)    tb. 

Copper,  Casting,    (carload)    tb. 

Copper,    Casting,    (cask)    It). 

Copper  Acetate   (Verdigris)    It). 

Copper   Carbonate,    dry    It). 

Copper  Sulphate   (Blue-Stone)    ...lb. 
Copperas,   see  Iron   Sulphate. 
Corrosive  Sublimate,  see  Mercury  Bichloride. 
Cream-Tartar,    see   Potassium   Bitartarate. 

Cryolite     It"-  -12 

Cyanide,  see  Potassium  Cyanide. 

Dextrin     lb-  -15 

Emery    Flour    It).  .04 

Emery,  F  F  «&  F  F  F It).  -03 

Flint,    powdered     It).  .01 

Fluor-Spar     lb.  .01^ 

Fusel-Oil      gal.  1.75 

Gold  Chloride    dwt.  .60 

Gum    Copal    lb.  .30 

Gum    Guiacum    lb.  .26 

Gum    Mastic    lb.  .70 

Gum     Sandarac    lb.  .35 

Gum    Shellac,    brown    lb.  .50 

Gum   Shellac,  whit©    lb.  .60 

Iron    Perchloride    lb.  .25 

Iron    Sulphate    (Copperas)    lb.  .05 

Lead  Acetate   (Sugar  of  Lead)    ...lb.  .15 

Lead,  Pig   lb.  .04 % 


.04 
.10 
.02 

.07 

.05% 

.05% 

.oey* 

.08 

.01% 

.06 

.50 

.55 

.04 

.07 

.22 


.04% 

.061/4 

.08 

.15 

.12 
.30 

.07 

.50 
1.85 

.081/4 

.15 

.20 

.31 

.05 

.30 

.15 

.75 
2.00 


.10 
.35 
.70 
.10 

.10 
.50 

.12% 
.13 

.121/2 

.12% 
.12% 

.121/2 

.35 
.25 
.09 


Lead,    Red lb.  .12 

Lead,   Yellow  Oxide    (Litharge)    ..lb.  .12 
Liver  of   Sulphur,    see  Potassium   Sulphide. 

Manganese,  Ferro,   80%   tb.  .10 

Manganese,   Metallic,   pure lb.  .75 

Magnesium,    Metallic    lb.  1.50 

Mercury   Bichloride    (Corrosive  Sub- 

li-mate)      lb.  .93 

Mercury,  Metallic   (Quicksilver)    .  .H).  .42 

Mercury    Nitrate    lb.  1.50 

Mercury   Oxide,   yellow    lb.  1.80 

Nickel      and     Ammonium      Sulphate 

(Double    Salts)     lb.  .16 

Nickel  Carbonate,  dry    lb.  .60 

Nickel   Chloride    lb.  .50 

Nickel    Metallic lb.  .47 

Nickel   Sulphate    (Single   Salts)    ..lb.  .25 
Nitre    (Saltpetre),    see   Potassium    Nitrate. 
Oil  of  Vitriol,  see  Acid,  Sulphuric. 

ParafRne     lb.  .15 

Phosphorus,    yellow    lb.  .40 

Phosphorus,    red    lb.  1.10 

Pitch     lb.  .05 

Plaster  of  Paris,  Dental bbl.  4.00 

Platinum  Chloride oz.  20.00 

Platinum    Metallic     oz.  41.00 

Potash-by-Alcohol,    in    sticks lb.  .50 

Potash,      Caustic      (Potassium      Hy- 
drate)       lb.  .08 

Potassium   Bichromate    lb.  .14 

Potassium    Bitartarate     (Cream     of 

Tartar)      lb.  .31 

Potassium  Carbonate    (Pearlash)   lb.  .10 

Potassium  Chlorate    lb.  .15 

Potassium    Cyanide    lb.  .25 

Potassium   Iodide    lb.  2.25 

Potassium  Nitrate     (Nitre    or    Salt- 
petre)        lb.  .10 

Potassium    Permanganate    lb.  .17 

Potassium,   Red  Prussiate    lb.  .60 

Potassium,   Yellow  Prussiate    ....lb.  .24 
Potassium    Sulphide    (Liver   of   Sul- 
phur)      lb.  .15 

Potassium  Sulphuret,  see  Potassium  Sulphide- 


Potassium    Sulphocyanate    lb, 

Pumice,    Ground    lb. 

Quartz,    Powdered     lb. 

Rosin,     Yellow ^ lb. 

Sal-Ammoniac,  see  Ammonium  Chloride. 

Sal-Soda,  see  Sodium  Carbonate. 

Silver    Chloride,    dry oz. 

Silver    Cyanide    oz. 

Silver,    Fine    oz. 

Silver  Nitrate,   crystals    oz. 

Soda- Ash      lb. 

Sodium  Biborate,  see  Bora*. 

Sodium    Bisulphite    lb. 

Sodium  Carbonate  (Sal-Soda),  crys- 
tals      lb. 

Sodium    Hydrate    (-Caustic    Soda)    lb. 

Sodium  Hydrate  (Caustic  Soda)  by 
Alcohol    (in    sticks)    lb. 

Sodium    Hyposulphite     ("Hypo")     lb. 

Sodium    Metallic    lb. 

Sodium    Nitrate     lb. 

Sodium   Phosphate    lb. 

Sodium   Silicate    (Wa''.er-Glass)    ..lb. 

Soot,   Calcined    lb. 

Spelter,  see  Zinc. 

Sugar  of  Lead,  see  L  sad  Acetate. 

Sulphur    (Brimstone)     in   lump    .  .lb. 

Tin     Chloride    lb. 

Tin,    Metallic    tb. 

Turpentine,     Venice    lb. 

Verdigris,   see  Copper  Acetate. 

Water,   Distilled    gal. 

Water-Glass,  see  Sodium  Silicate. 

Wax,   Beeswax,   yellow    lb. 

Wax.   Carnauba    lb. 

Whiting   (Ground  Chalk)    lb. 

Zinc    Carbonate,   dry    lb. 

Zinc    Chloride     lb. 

Zinc,    Sulphate     lb. 

Zinc,    (spelter)    lb. 


.70 
.05 
.01 
.04 


.75 
1.00 

.52% 

.50 

.05 

.15 

.02 
.05 

.45 
.04 
.90 
.05 
.09 
.04 
.15 


.05 
.43 

.411/8 

.35 

.15 

.45 
.70 
.02 
.19 
,12 
.06 
.05% 
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BricR  vs.  Iron  StacHs  for  Brass 
Foundries. 


The  cheapness  of  an  iron  stack  and  the 
rapidity  with  which  it  can  be  erected,  have 
alwaj'S  made  it  attractive  to  brass  foundries 
and  the  majority  of  establishments  of  this 
kind  in  the  United  States  use  them.  While 
the  first  cost  is  very  much  less  than  a  brick 
stack,  and  they  can  be  made  and  erected  in  a 
short  time,  iron  stacks  are  very  much  inferior 
to  those  of  brick,  both  in  the  draft  obtained 
and  in  their  life. 

In  order  to  render  the  iron  stack  as  light 
and  as  cheap  as  possible,  it  is  made  of  com- 
paratively thin  gauge  sheet.  The  iron  soon 
rusts  out  or  burns  out  and  a  new  stack  must 
be  erected-  In  the  use  of  an  iron  stack,  many 
foundrymen,  in  order  to  economize  as  muuh 
as  possible,  run  the  flue  from  the  furnaces 
directly  into  it  without  lining  with  fire-brick 
or  building  a  brick  base.  This  results  in  the 
rapid  burning  out  of  the  bottom  of  the  stack. 
To  obtain  the  best  results  from  an  iron  stack 
and  to  lengthen  its  life,  a  brick  base  should  be 
built  and  the  stack  placed  upon  it.  In  this 
manner  the  brick  bears  the  extreme  heat. 
The  base  can  be  made  of  red  brick,  but  should 
b**  lined  with  fire-brick. 

■\  good  brick  stack  is  a  very  satisfactory 
thing.  The  question  is  frequently  asked  :  Is 
3  brick  stack  better  than  an  iron  one,  and  how 
high  should  it  be?  The  answer  is  that  a 
brick  stack  is  much  superior  to  an  iron  one 
and  should  be  used  whenever  possible.  As 
far  as  the  height  of  the  stack  is  concerned,  it 
will  depend  upon  conditions,  but  it  cannot  be 
too   high.     We  have   never  heard   of   a   brass 
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foundry  having  too  much  draft.  For  ordinary 
work  50  feet  will  do  if  there  are  but  a  few 
furnaces,  but  75  or  100  feet  are  better  for  a 
good  sized  foundry. 

There  is  one  thing  to  bear  in  mind  in  build- 
uig  a  brick  stack,  and  that  is  that  a  cheap  brick 
stack  is  an  exceedingly  poor  investment  as  it 
will  not  stand  the  rain  and  wind.  It  should 
be  built  of  good  red  brick  and  lined  part  of 
the  way  inside  with  ti re-brick  where  the  most 
heat  comes. 

Square  stacks  are  cheaper  to  build  than 
round  ones  and  are  generally  used.  It  is  a 
singular  fact  that  practically  all  the  brass 
rolling  mills  in  the  great  brass  region  of  Con- 
necticut (the.  Xaugatuck  Valley)  use  brick 
stacks.  Now  and  then  an  iron  stack  is  seen, 
but  it  has  been  found  from  experience  that  the 
brick  stack  is  the  most  economical. 

A  better  draft  will  always  be  obtained  from 
a  brick  stack  than  from  an  iron  one.  This  is 
brought  about  by  the  radiation  of  the  heat  by 
the  iron  and  thus  cooling  down  the  gases 
which  pass  through.  In  the  case  of  the  brick 
stack,  the  gases  are  not  cooled  and  the  brick 
when  once  heated  remains  warm,  thus  in- 
creasing the  draft. 


Effect  of  tKe  Quality-  of  Spelter 

on  the  LeaKag'e  of  Valve 

Castings. 


The  leakage  of  valve  castings  when  tested 
is  one  of  the  greatest  difficulties  encountered 
in  the  manufacture  of  steam  metal  goods-  Tn 
the  case  of  valve  bodies  it  is  not  unusual  .0 
have  from  15  to  25  per-cent  of  the  castings 
show  leakage  when  tested.  This  fact  not  only 
results  in  an  increased  cost,  but  brings  in  :he 
factor  of  uncertainty  which  is  always  unsatis- 
factory in  the  matter  of  cost  calculation. 

While  the  majority  of  leakages  in  valve 
bodies  are  caused  by  pouring-  the  metal  too 
cold,  there  are  other  factors  which  enter  into 
the  question  and  one  of  them  is  the  quality  nf 
the  spelter  that  is  used  in  making  the  valve 
mixture.  New  metal  is  almost  invariably  used 
by  valve  manufacturers  in  the  manufacture 
of  the  valve  bodies,  while  scrap  is  used  in 
making  the  other  parts.  The  bodies  are  the 
troublesome  parts.  The  mixture  for  steam 
metal  varies  with  each  maker,  but  not  to  any 
.tireat  extent.  It  always  contains  from  3  to  5 
1  er-cent  of  spelter.  Without  it,  the  castii<4 
would  not  be  sound. 


While  the  amount  of  spelter  used  in  steam- 
metal  is  quite  small,  yet  its  quality  is  impor- 
tant. Any  good,  "virgin"  spelter  is  perfectlv 
satisfactory  and  the  lead  and  iron  in  good 
commercial  brands  are  so  small  that  it  has  no 
influence  on  the  metal.  By  "virgin"'  spelter 
is  meant  that  which  is  made  directly  from  the 
ores,  and  is  not  the  result  of  remelting  scrap. 
It  is  the  remelted  spelter  that  is  apt  to  affect 
the  steam-metal  for  the  reason  that  "t 
frequently  contains  aluminum. 

In  making  remelted  spelter  from  scrap  zinc, 
zinc-dross  and  other  materials,  it  is  customary 
to  add  a  certain  amount  of  aluminum  to  -t 
in  order  to  reduce  the  oxide  of  zinc.  While 
the  amount  of  aluminum  used  is  small,  some 
remains  in  the  spelter  and  finally  enters  the 
steam  metal.  "Virgin"  spelter,  of  course, 
contains  no  aluminum. 

To  mention  aluminum  to  a  valve  maker  is 
like  "shaking  a  red  flag  at  a  bull"  as  he  well 
knows  (often  to  his  great  financial  loss)  that 
even  a  few  hundredths  of  a  per-cent  will 
cause  the  valves  to  leak  when  tested.  It  has 
been  found  in  a  number  of  instances  that, 
while  the  valve  manufacturer  well  knew  the 
bad  effect  of  aluminum  in  valve  metals,  iie 
had  been  using  spelter  containing  aluminum. 
This,  of  course,  was  done  unconsciously  and 
as  soon  as  remedied  the  number  of  leakages 
became  less. 


Low  brass  is  the  term  employed  in  th? 
United  States  to  designate  sheet  brass,  rod, 
wire  or  tubing  that  contain  the  minimum 
amount  of  copper  and  yet  have  a  yellow  color. 
The  standard  mixture  for  "Low-Brass"  is  .4 
parts  of  copper  and  i  part  of  zinc  (equals 
80%  of  copper  and  2o'7f  of  zinc).  It  is  used 
because  of  its  softness.  It  has  a  green  shade 
of  color. 


The  first  invoice  for  brass  sheet  rendered  ni 
the  United  States  was  made  in  1827  io 
Ephraim  Downs  and  was  sold  by  .\aron  Ben- 
edict of  Waterbury.  Conn.,  to  him.  The  in- 
voice called  for  6  lbs.  13  oz.  of  button  metal 
at  35  cents,  and  68;/  lbs.  of  sheet  brass  at  3^ 
cents.  -Aaron  Benedict  was  the  founder  of  the 
Benedict  &  Burnham  Mfg.  Co.,  of  Waterbury. 
Conn.  The  invoice  was  receipted  by  Israel 
Coe  (for  Aaron  Benedict)  who  was  after- 
wards the  founder  of  the  Coe  Brass  Mfg.  C).. 
nf  Torrington,  Conn. 
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Tlie  Hellberg'er  Electric  Transformer  Crucible 

Furnace. 


Although  electric  furnaces  are  now  exten- 
sively used  in  the  manufacture  of  steel,  they 
have  not  made  much  headway  in  the  treatment 
o^'  the  non-ferrous  metals.  To  be  sure,  small 
furnaces  of  tlie  resistance  type  are  made  for 
lahorator>-  work,  hut  they  can  scarcely  be 
called  a  commercial  proposition  and  are  not 
need  for  melting  an\-thing  hut  the  smallest 
quantities  of  materials. 


The  furnace  consists  of  two  parts.  The 
transformer  is  at  the  rear  and  is  used  for 
transforming  the  electric  current.  To  control 
the  melting,  the  furnace  is  provided  with  an 
ammeter  and  regulating  switch,  both  of  which 
may  be  seen  in  the  various  illustrations.  They 
are  placed  at  the  top  of  the  transforming  ap- 
paratus. Ily  the  use  of  the  regulating  switch 
nnd   the   aninicter   it   is   possible   to   completely 


Fig.   I.     Large  "  Hellbergir  "  Tilting  Electric  Furnace  for  Crucil>le   Melting. 


Tiicre  lias  recently  appeareil  in  (icrmany,  .1 
lew  and  unique  type  of  electric  furnace  for 
n.elting  metals  and  which  uses  the  ordinary 
vrraphite  crucible.  This  furnace  is  known  as 
tiie  "Electric  Transformer  Furnace"  and  the 
construction  may  be  uiKlerstood  by  reference 
to  the  various  illustrations  which  accompany 
this  article. 


regulate  tlie  iu-at   of  llie  molten   metal   so  tliat 
there  is  no  overheating  effect. 

The  range  of  tlie  furnace  is  wi<le.  and  it  is 
possible  to  melt  anything  from  soft  metals  up 
to  platinum.  In  fact,  quartz  sand  is  readily 
melted  in  it  so  that  it  is  adapted  for  all  classes 
of  work.  The  furnace  is  intended,  the  maker 
says,    for   melting   brass,   copper,    silver,   gold, 


80 


THE    BRASS  ^VORI.D 


platinum,  tin,  lead,  zinc,  iron  or  steel;  and  also 
glass,  enamel,  etc.  It  is,  therefore,  adapted 
ior  all  classes  of  work. 

For  melting,  an  ordinar_v  graphite  crucible 
is  used,  but  it  is  treated  with  a  special 
preparation  supplied  by  the  maker  of  the  fur- 
nace before  it  can  be  used.  The  formula  for 
this  preparation   i>  supplied   with   the   furnace. 


Fig.  2.    Furnace    Showing    Method    of    Placing   the 
Crucible. 


The  crucible  is  then  placed  upon  a  pedestal, 
which  may  be  seen  in  Fig.  2,  and  the  bottom 
of  which  is  cooled  by  passing  water  through 
it.  The  pipes  running  from  the  pedestal  are 
for  supplying  the  water  so  chat  it  will  not  be- 
come overheated  during  the  melting.  The 
crucible  is  surrounded  witli  a  ring  or  jacket 
of  fire  clay  in.  order  to  prevent  the  loss  of 
heat  by  radiation.  This  jacket  is  so  con- 
structed  that   it  can   be   easilv   moved. 


On  the  top  of  the  crucible  a  connection 
plate  is  clamped  by  means  of  the  screw  and 
hand  w^heel  device,  and  when  this  has  been 
done,  the  whole  is  ready  for  melting.  After 
the  fire-clay  jacket  has  been  moved  into  posi- 
tion, the  current  is  turned  on  by  means  of  the 
regulating  switch.  At  first  a  weak  current 
only  is  used.  The  upper  holding  or  clamping 
mechanism  touches  the  crucible  only  at  the 
edge  so  that  the  metal  in  it  can  always  be 
observed  and  filling  or  stirring  may  be  carried 
out  when   desired. 

After  the  current  has  been  on  a  few  minutes, 
the  crucible  becomes  red  hot  and  the  current 
is  then  increased  so  that  the  melting  begins. 
All  this  takes  place  before  the  eyes  of  the 
nielter  and  everything  can  be  observed.  There 
i.">  no  annoyance  from  heat  radiation  like  that 
which  follows  in  melting  with  ordinary  fur- 
naces. The  exact  moment  can  be  noted  when 
the  melting  is  complete.  Any  additions  may 
then  be  made  to  the  crucible  without  changing 
its  heat  or  in  any  way  altering  its  position. 

While  small  quantities  may  be  melted  in  the 
furnace,  the  cost  of  melting  is  greatly  reduced 
when  larger  amounts  are  treated.  The  cost 
for  melting  200  lbs.  will  be  found  much  less 
per  lb.  than  in  melting  50  lbs. 

The  cost  of  running  the  furnace  is  indicated 
by  the  following  results  obtained  in  the  melt- 
ing  of    copper  : — ■ 

Copper  Melted. 

16.S  Kilos  melted  in  396  Kilowatt  minutes 

"         "     420         " 

"         "     376         " 

"     450 


i».5 
15-5 
20.0 

19-5 

20.0 

20.0 

130.0 


468 

364 
408 
2900 


Figuring  out  the  cost  of  melting,  therefore, 
with  electric  current  at  i  cent  per  kilowatt 
hour,  the  cost  of  melting  i  lb.  of  copper  will  be 
0.17  cents  per  lb.  As  this  is  a  low  cost  for 
current,  the  reader  can  easily  figure  his  own 
cost  from  the  cost  of  his  own  current. 

In  the  melting  of  precious  metals,  the  fol- 
lowing results  were  obtained :  i  kilo  of  gold 
of  14K,  required  30  kilowatt  minutes.  I  kilo 
of  platinum  (pure)  required  615  kilowatt 
minutes  to  melt  it. 

The  furnaces  are  manufactured  in  sizes 
ranging  in  capacity  from  the  melting  of  i  lb. 
of  copper  to  250  lbs.     In  Fig.   i   is  shown  the 
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large  size  furnace  arranged  for  tilting  so  that 
the  metal  can  be  easily  poured. 

Dr.  Ludwig  Weiss  carried  out  some  experi- 
ments with  the  furnace  which  are  herewith 
given.  He  describes  his  experiments  as  fol- 
lows : 


Fig.  3.     Furnace  with  Fire-Clay  Jacket  in  Place. 


"I  have  been  requested  by  Dr.  A.  Neuberger, 
to  write  a  report  for  the  Electrochemische 
Zeitung  about  the  experiences  which  I  had  the 
opportunity  of  obtaining  in  experimenting 
v.ith  Hellberger's  Munich  transformer  fur- 
naces. I  gladly  do  this  in  order  to  direct  the 
attention  of  my  colleagues  to  the  excellence  of 
the   furnace. 

During  years  of  cxpcrin-.cnts  in  the  labora- 
tory, I  and  Prof.  Muthmami  have  been 
occupied  with  testing  all  kinds  of  electric 
furnaces,  and  we  liave  employed  many  kinds 
of  make  of  furnace  for  the  most  varied  ob- 
jects.    The    furnaces   in    the   trade    frequently 


did  not  attain  the  desired  temperature,  or  the 
vessel  to  be  heated  was  too  small,  or  the 
durability  and  simplicity  of  the  furnaces,  as 
well  as  the  care  necessary  in  operating  them, 
left  much  to  be  desired.  The  Hellberger  fur- 
nace offers  so  many  advantages  as  compared 
with  other  constructions,  that  after  searching 
experiments  with  it,  I  was  quite  enraptured 
with  it. 

The  principle,  upon  which  tlie  furnace  is 
made,  is  certainl}-  not  new.  It  is  that  of  elec- 
trical resistance.  But  the  pleasing  and  uncom- 
mon execution,  the  firm  construction,  the 
rapid  and  certain  manner  of  working,  also  the 
circumstance  that  on  working  with  the  furnace 
one  is  not  annoyed  by  heat,   smoke  or  soot ; 


Fig.  4.    Small  Furnace  Partly  Tilted. 


and  can  continually  walch  the  melting  process, 
are  so  apparent  that  the  Hellberger  furnace 
UiUSt  he  spoken  of  as  the  most  perfect  one  up 
to  the  present  time. 

First  the  temperatur?  mtiisurements,  which 
I  took  with  a  "Fery"  pyrometer  on  two  differ- 
ent large  furnaces,  showed  that  the  prevailing 
temperature  inside  of  the  crucible  was  about 
2CO-300  degrees  higher  than  its  outer  side. 
This  showed  an  essentiallv  better  utilizatiim  of 
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the  heat  conveyed.  Tlie  cuicibles  were  also 
better  preserved  than  is  the  case  of  coal  or 
coke  as  fuel.  The  crucibles  used  have  there- 
fore lasted  much  longer,  and  stand  from  three 
to  five  times  the  number  of  heats. 

The  rise  in  temperature  takes  place  very 
rapidly.  A  common  graphite  crucible  8  cm. 
high  was  heated  in  ii  minutes  to  1495  degrees 
C.  upon  employing  first  40  and  finally  100 
amperes  at  no  volts.  A  larger  crucible  18  cm. 
in  height,  2.^  cm.  in  thickness  and  12  cm. 
inner   width   was   heated   for    t,3    minutes.     At 


3  minutes  to   1350  degrees  C 
to    1730 
'         to    1840         "         " 
'        to   2020        "        " 
'         to   2080         "         " 
'         to   2190         "         " 
'         to    2260        "         " 
'         to   2360         "         " 
The  rise  in  temperature  was  not  ended  with 
this.     About   400  grams    of   the    finest   quartz 
sand  were  put  into  the  crucible.     In  5  minutes 
this  had  become  soft,  and  in  8  minutes  it  could 
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FlK    5.     Pourine  the  Melted  Metal  from  the  "  Hellberger  "  Tilting  Electric  Furnace. 


the  beginning  the  current  strength  was  30  and  be  drawn  out  into  long  filaments  which  agreed 
finally  275  amperes  at  92  volts.  The  temper-  entirely  with  the  so-called  English  quartz 
ature  of  the  crucible  rose:  glass.     What    remained    in    the    crucible    had 
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become  almost  transparent,  in  some  places 
quite  clear  and  without  enclosing  bubbles. 
The  experiment  had  finally  to  be  stopped  as 
the  crucible  had  suffered  inuch  waste. 

To  prevent  the  crucible  from  burning  away, 
and  to  diminish  the  loss  of  heat  from  radia- 
tion, the  carbon  crucible,  which  again  was  i8 
cm.  high,  was  surrounded  with  a  jacket  of  fire 
clay,  and  the  intervening  space  filled  with 
((uartz  powder;  the  outer  fire  clay  case  was 
linally  made  as  air  tight  as  possible  with  as- 
bestus  and  fire-clay  mortar.  Under  these 
circumstances  a  much  higher  temperature  was 
reached  than  before. 
.After    8  min.  temp.  1000°     90  Amp.  104  Volts. 


ID 

15 
20 
25 
32 
35 
40 
45 


1200     X40  ■■  103 

1470°    t6o  "  loi  " 

1760°   160  "  101  " 

2150°    165  "  100  " 

2220°   T70  "  99  " 

2510°  235  "  95  " 

2670°  242  '■  94  " 

2715°   248  "  93  " 


The  last  temperature  measurement  is  too 
low,  as  the  pointer  of  the  millivoltmeter  em- 
ployed .  rose  over  the  scale.  Now  a  series 
resistance  of  71  Ohm  w-as  inserted  into  the 
circuit,  on  which  the  voltage  shown  on  the 
millivoltmeter  went  back  to  approximately  one 
half  of  the  former  amount.  For  some  time 
longer  a  rise  of  temperature  could  be  ascer- 
tained, if  it  was  not  measured.  I  believe  that 
at  the  end.  with  290  Amp.,  and  88  Volt,  the 
temperature  attained  rose  to  over  3000  degrees. 

Quartz  was  then  put  into  the  crucible.  After 
a  short  time  filaments  of  melted  quartz  could 
l/c  drawn  out  of  the  crucible.  Finally,  the 
uhole  contents  of  the  crucible  were  taken  out 
and  moulded  between  previously  heated  steel 
I-lates  in  a  press  to  a  disc  about  i  cm.  thick 
and  10  cm.  broad.  The  quartz  had  in  some 
places  become  quite  as  clear  as  water.  After 
linishing  the  experiment  (after  3  hours)  the 
crucible  showed  only  quite  a  small  wasting ; 
the  exterior  insulating  bed  of  quartz  was  on 
the  contrary   completely   melted   away. 

Further  experiments  in  this  direction,  as  to 
the  use  of  suitable  insulating  material,  are  still 
in  progress. 

Melting  silver,  copper,  or  gokl,  of  course, 
creates  not  the  lea^t  difficulty ;  i  kilo  copper 
could  be  quite  melted  in  4  minutes,  to  whicli 
ii  should  be  noted  that  the  graphite  crucible 
i-sed  was  put  into  the  furnace  in  a  cold  state. 
Steel,  and  wrought  iron,  also  nickel  could  be 


rendered  quite  fluid  in  a  very  short  time,  and 
cast.  It  is  remarkable  that  the  melting  of 
metals  can  be  carried  out  almost  without  any 
waste,  as,  in  consequence  of  the  easy  regulat- 
ing of  the  lurnace  and  the  ready  observation 
of  the  melting  process,  overheating  can  be 
completely  cut  out.  As  temperatures  of  far 
over  2000  degrees  are  easily  reached,  it  goes 
without  saying  that  platinunt  and  metals  diffi- 
cult to  melt  can  be  melted.  Glass,  enamel, 
etc.,  can,  in  graphite  crucibles  which  are  cov- 
ered with  fire  clay,  be  directly  melted  from 
their  ingredients. 

The  small  working  expenses,  the  possibility 
oi  working  a  larger  number  of  furnaces  par- 
allel and  independent  of  each  other,  the  easy 
putting  in  and  filling  the  crucibles,  the  pos- 
sibility of  watching  the  melting  continually,  of 
making  additions,  the  rapidity  of  the  work,  the 
great  safety  in  working,  and  durability  of  the 
Hellberger  furnaces,  will  secure  them  a  large 
scope  of  use  both  in  the  laboratory  and  the 
tcchnic.  Besides  the  objects  mentioned  above, 
they  might  be  introduced  into  brass  and  bronze 
foundries,  into  smaller  iron  and  steel  foun- 
dries, for  melting  platinum  and  iridium,  in  the 
ceramic  and  glass  industries.  The  freedom 
from  smoke  and  soot,  and  the  independence  of 
chimneys,  allow  them  to  be  put  up  in  most 
places. 

The  furnaces  in  the  various  sizes  herewith 
shown  are  manufactured  by  Hugo  Hellberger, 
Alunich.  4:,  Germanv. 


Although  cadmium  is  present  in  many 
grades  of  commercial  spelter,  it  has  no  appre- 
ciable effect  on  brass  made  from  it. 


Lard  oil  is  now  the  standard  material  for 
use  in  coating  the  cast  iron  molds  used  for 
casting  brass  for  rolling.  It  should  be  of  the 
best  grade  and  free  from  mineral  or  vegetable 
oils.  Fish  oil  was  used  for  many  years,  but 
the  smell  is  objectionable  It  gives  equally  as 
good  results,  however,  as  the  lard  oil. 


Metals  should  not  be  melted  too  rapidly  01 
certain  portions  of  them  will  become  over- 
heated before  the  rest  arrive  at  the  melting 
temperature.  The  best  condition  is  when  all 
of  the  metal  arrives  at  the  melting  point  at 
practically  the  same  time.  This  is  difficult  to 
realize  in  practice,  but  should  be  attempted. 
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Axnyl  Acetate  and  its  Value  in 
Lacctuer  Manufacture. 


Before  the  discovery  of  the  so-ealled  "cold- 
process"  lacquers,  or  those  which  are  used 
without  warming  the  metal  to  which  they  are 
applied,  the  only  lacquers  known  were  those 
made  by  dissolving  a  gum  in  alcohol.  Gum- 
shellac  was  the  principal  material  used  for 
this  purpose.  On  account  of  the  fact  that 
alcohol  absorbs  water  readily,  the  work  to  be 
lacquered  with  a  spirit  lacquer  of  this  kind, 
must  be  w-armed,  otherwise  any  absorption  of 
moisture  will  cause  the  lacquer  to  turn  whit-e. 
A  spirit  lacquer  of  this  kind,  however,  is  an 
excellent  material  when  well  applied,  and  as 
the  work  is  warmed,  it  is  possible  to  apply  h 
number  of  coats  so  that  an  exceptionally  dura- 
ble lacquer  is  obtained.  In  England,  the 
spirit  lacquers  are  still  largely  employed. 
They  are  also  used  for  lacquering  brass  bed- 
steads. 

The  fact  that  the  spirit  lacquers  must  be  ap- 
plied to  the  work  while  it  is  warm  renders 
the  lacquering  process  costly.  Not  only  must 
the  lacquer  be  applied  with  a  brush,  but  3 
much  higher  grade  of  labor  is  necessary  than 
in  the  use  of  the  "cold  process"  lacquers.  For 
this  reason,  the  spirit  lacquers  have  been  sup- 
planted almost  entirely  in  the  United  States 
by  the  pyroxylin  (soluble  cotton)  lacquers 
which  are  used  cold.  These  lacquers,  in  addi- 
tion to  the  fact  that  they  can  be  applied  cold, 
are  very  tough  and  durable. 

In  making  the  "cold  process"  lacquers,  the 
pyroxylin  (soluble  cotton  or  nitro-cellulose ) 
is  dissolved  in  amyl  acetate,  and  it  is  the  use 
of  this  solvent  that,  to  a  great  degree,  has 
brought  about  their  success.  While  a  large 
number  of  solvents  for  the  pyroxylin  are 
known,  many  of  them  are  too  expensive  to  be 
used,  and  others  have  the  property  of  absorb- 
ing water  when  exposed  to  the  air.  When 
such  solvents  are  used,  lacquer  containing 
them  is  no  better  than  the  spirit  lacquers  for 
the  reason  that  it  is  liable  to  turn  white  during 
the  lacquering  operation.  Amyl  acetate,  how- 
ever, is  a  water  repellent  or  in  other  words, 
it  does  not  absorb  water.  Its  use,  therefore 
makes  it  possible  to  apply  the  lacquer  cold 
without  danger  of  its  turning  white.  Were 
another  solvent,  such  as  acetone,  employed, 
the  fact  that  it  absorbs  w-ater  when  exposed 
to  the  air  w^ould  be  apt  to  cause  the  lacquer 
to    turn    white   during  the   application.     It    is 


the  zaater  repellent  properties,  therefore,  that 
render  amyl  acetate  so  valuable  as  a  solvent 
for  pyroxylin  in  the  manufacture  of  lacquers. 

Amyl  acetate  is  what  is  known  chemically 
as  an  organic,  aromatic  ether.  It  has  the  odor 
of  bananas  and  is  frequently  called  "banana 
oil."  It  is  made  from  fusel-oil,  a  mixture  of 
various  alcohols  but  principally  amyl  alcohol. 
By  distilling  fusel-oil  and  acetate  of  lime 
with  an  acid,  amyl  acetate  is  produced. 

Amyl  acetate  is  the  best  solvent  for  pyrox- 
ylin known  and  is  very  extensively  employed 
in  the  manufacture  of  lacquers.  As  a  usual 
rule,  lacquer  is  not  made  by  the  simple  solu- 
tion of  the  pyroxylin  in  amyl  acetate  as  it 
has  been  found  better,  for  many  purposes,  to 
use  other  liquids  with  it.  In  a  treatise  *  on 
pyroxylin  etc.,  as  applied  to  explosives,  the 
following  comment  on  the  use  of  amjd  acetate 
as  a  solvent  in  the  manufacture  of  lacquer  's 
made : 

"Richard   Hale  uses  the   following  solvent : 

Amyl  Acetate  4  volumes 

Petroleum   Naptha    4  volumes 

diethyl  Alcohol   2  volumes 

Pyroxylin    4  to  5  oz. 

to  the  gallon  of  solvent. 

Hale  used  petroleum  naptha  to  hasten  the 
drying  qualities  of  the  lacquer,  so  that  it 
would  set  on  the  article  to  be  lacquered  be- 
fore it  had  a  chance  to  run  off.  It  is,  however, 
the  non-hygroscopic  (water  repellent)  charac- 
ter of  the  solvent  that  makes  the  lacquer  suc- 
cessful. This  formula  is  very  largely  used 
for  the  production  of  pyroxylin  lacquer, 
which  is  used  for  lacquering  pens,  pencils, 
etc.,  and  also  for  brass  work  and  silverware." 


The  presence  of  a  small  amount  of  copper 
in  a  nickel  plating  solution  will  darken  the 
nickel  deposit. 


It  is  believed  that  cyanide  of  silver  gives  a 
better  silver  plating  solution  than  the  chloride 
of  silver.  Owing  to  the  diflficulty  in  making 
it,  it  is  not  as  extensively  employed  as  the 
chloride.  The  relative  value  of  each,  how- 
ever, has  never  been  determined. 


^•'Xitro-Explosives,  by  P.  Gerald  Sanford. 
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Salt  Water  Oilding  and  the  Method  of  Accomplish- 
ing It. 


Althoug-h  salt  water  gilding  is  one  of  the 
oldest  methods  of  electroplating,  the  method 
of  carrj-ing  it  out  is  not  widely  understood. 
Early  used,  it  was  replaced  to  a  large  extent, 
by  the  other  gilding  methods  employing  the 
current  and  for  many  years  was  not  a  favorite 
operation.  For  the  past  five  years,  however, 
it  seems  to  have  come  back  and  now  the 
demand  for  knowledge  of  the  process  seems 
greater  than  ever.  The  simplicity  of  the  pro- 
cess and  the  fine  character  of  the  results  have 
been  the  means  of  bringing  this  about. 


deposits  the  gold,  although  in  the  salt  water 
gilding  it  is  generated  in  the  apparatus  itself. 
The  method  of  generating  an  electric  cur- 
rent by  means  of  a  salt  solution  in  conjunction 
with  copper  and  zinc  was  one  of  the  things 
known  when  the  electric  battery  was  first  dis- 
covered, but  the  application  of  it  belongs  to 
Achille  Berthoud  of  New  York  Cit}',  who  was 
granted  a  patent  upon  the  process  in  i860  (U. 
S.  Patent  Xo.  30,663,  Nov.  20,  i860).  The 
address  of  the  patentee  was  given  as  214 
\\iiliani    St.,    Xew    York    City,    but    whether 


Fig.  1.    The  Apparatus  for  Salt  Water  Gilding  Set  Lp  with  Steam  and  Drip  Pipes,  Ready  for  Use. 


It  is  a!i  open  question  whether  results  equal 
tc  those  of  the  regular  process  are  obtained  in 
salt  water  gilding,  but  it  is  believed  that  when 
the  conditions  are  equal  that  equal  results  can 
be  obtained.  There  is  no  reason  why  they 
should  not,  as  in  each  case  the  electric  current 


he  is  still  living  is  doubtful.  To  him  seems 
to  belong  the  credit  for  discovering  the  pro- 
cess and  as  carried  out  by  him  it  remains 
practically  unchanged  to-daj'. 

As  carried  on,  salt  water  gilding  consists  in 
electroplating  articles  with  gold,  hut  no  elec- 
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Iric  current  is  used  except  that  generated  in 
the  apparatus  itself.  As  far  as  current  con- 
sumption is  concerned  it  Is  very  economical. 
The  apparatus  necessary  consists  of  three 
pieces  only.  These  may  be  seen  in  Fig.  .3. 
They  are  as  follows  : 

A  copper  tank  or  kettle.  This  is  made  of 
sheet  copper  and  as  the  gilding  is  carried  on 
hot  it  is  preferable  to  have  the  kettle  steam 
jacketed.  The  kettle  shown  in  Fig.  3  is  of 
this  kind  and  the  method  of  doing  it  may  be 
understood  by  referring  to  Fig.  2.  The  drip 
or  exhaust  pipe  is  at  the  bottom  and  may  be 
used,  if  desired  as  a  support  for  the  kettle. 
The  steam  jacketing  is  not  absolutely  neces- 
sary, although  for  large  solutions  and  regular 
v.'ork  it  will  be  found  very  satisfactory.  Any 
other  convenient  shape  of  copper  tank  or 
kettle  may  be  used  and  can  be  heated  by  a  coil 
of  pipe  through  which  steam  is  passed.  Small 
receptacles  can  be  heated  by  a  sand  bath.  The 
operator  will  usually  find  some  way  to  carry 
out  the  heating. 


Slt»f<\TH'F 


Fig.  2.    Sketch  Showing  Arrangement  of  the 
Apparatus. 


The  vessel  used  for  holdnig  the  gold  solu- 
tion is  shown  in  the  middle  of  Fig.  3.  It  is  a 
clay  stone-crock,  but  is  not  glased.  If 
glazed,  the  plating  will  not  take  place.  These 
unglazed   crocks   may  be   purchased. 

The  third  article  is  a  ring  of  sheet  or  cast  zinc 
and  is  shown  at  the  right  of  Fig.  3.  To  it  a 
bail  or  handle  of  copper  is  fastened  by  rivet- 
ing. The  zinc  ring  should  be  of  good  thick- 
ness and  it  is  customary  to  use  about  1-4  in. 
zinc  although  thicker  is  all  right  and  thinner 
material  will  answer  for  quite  a  time.  The 
zinc,  however,  is  gradually  dissolved. 


When  the  apparatus  is  used,  the  zinc  ring  is 
placed  in  the  copper  kettle  on  the  bottom  so 
that  it  touches  and  the  stone  crock  is  set  inside 
of  it.  In  Fig.  I  is  shown  the  apparatus  al- 
ready set  up  with  steam  pipe  and  method  of 
hanging  the  work  in  the  solution. 

Gilding  Solution  Used. 
It  is  not  customary  to  employ  the  regular 
cyanide  gilding  solution  in  the  salt  water  pro- 
cess, but  one  containing  yellow  prussiate  of 
potassium.  The  formula  patented  by  Ber- 
thoud  is  a  good  one  and  gives  a  bright  deposit 
of  good  color.  It  may  be  modified  by  the 
addition  of  silver  or  copper  solution  as  after- 
wards described.  The  solution  is  made  as 
follows : 

Water i  gallon 

Yellow  Prussiate  of  Potassium 4  oz. 

Phosphate  of  Sodium 2  oz. 

Carbonate   of    Potassium 1J/2  oz. 

Sulphite  of  Sodium i  oz. 

(neutral) 

Gold    2  dwt. 

The  gold  is  dissolved  in  aqua-regia,  evapo- 
rated to  a  syrup  and  then  converted  into  the 
fulminate  by  precipitation  vi'ith  ammonia.  It 
is  filtered  without  delay  and  washed  several 
times  and  then  without  drying  is  added  to  the 
solution  of  the  other  ingredients. 

The  solution,  after  the  fulminate  of  gold  has 
been  added,  is  boiled  for  half  an  hour  and 
water  added  to  make  up  for  the  evaporation. 
When  the  boiling  has  taken  this  length  of  time, 
a  red  precipitate  or  iron  hj^droxide  will  have 
separated  out.  If  the  solution  is  used  without 
boiling  and  this  is  allowed  to  separate,  the 
deposit  of  gold  will  not  be  good.  Filter  out 
this  iron  and  the  solution  is  ready  for  use. 

Using  the  Apparatus. 
To  use  the  apparatus,  the  copper  kettle  is 
filled  with  a  saturated  solution  of  common 
salt,  that  has  dissolved  in  water  all  the  salt  it 
will  take  up.  Pour  this  in  the  space  between 
the  stone  crock  and  the  kettle.  The  gold 
solution  is  poured  in  the  stone  crock.  The 
level  of  the  two  solutions  should  be  the  same. 
The  steam  is  passed  into  the  jacket  so  that  the 
whole  is  heated  and  then  the  plating  can  be 
commenced.  The  article  to  be  plated  is  simply 
hung  in  the  solution  from  the  copper  bail  or 
yoke  over  the  crock  and  connecting  the  zinc. 
As  the  time  required  for  gilding  is  only  a  few 
seconds,    it    is    necessary    simply   to    hold    the 
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article  with  the  wire  touching  the  copper. 
The  gold  begins  to  cover  the  surface  and  in  a 
few  seconds  the  whole  surface  is  gilded. 

The  article  will  be  found  evenly  gilded. 
This  is  apparently  brought  about  by  the  fact 
that  the  zinc  is  situated  all  around  the  stone 
crock  and  an  even  current  is  set  up.  The 
current  generated  is  feeble  but  is  quite  suffi- 
cient for  the  purpose.  The  value  of  the  salt 
water  process  lies  in  the  fact  that  the  current 
is  always  the  same  and  there  is  no  chance  of 
burning  the  deposit.  The  process  could 
scarcely  be   simpler. 


and  filter.  This  solution  is  added  in  small 
quantities  at  a  time  to  the  gold  solution  until 
the  right  color  has  been  obtained. 

In  case  copper  is  to  be  added  to  alter  the 
shade  of  the  gold  then  use  the  same  solution 
as  that  for  silver  except  instead  of  the  silver 
employ  ID  dwts.  of  copper.  Dissolve  in  nitric 
acid,  add  water  and  precipitate  hot  by  means 
of  yellow  prussiate  of  potassium.  Then  filter 
out,  wash  and  add  to  the  solution.  This  cop- 
per solution  is  added  a  little  at  a  time  to  the 
£;old  solution  until  the  right  color  has  been 
obtained. 


TIO'V'PET^  \\El-rrL\l, 
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Fig.  3.    The  Three  Parts  of  the  Salt  Water  Gliding  Apparatus. 


Jn  case  silver  is  to  be  added  to  the  solution 
to  alter  the  shade  of  the  gold,  chloride  of 
silver  is  dissolved  in  a  solution  made  up  us 
previously  described  but  containing  no  gold. 
This  is  made  up  as  follows : 

AVater i     gallon 

"bellow  Prussiate  of  Potassium 4      oz. 

Phosphtite    of    Sodium 2      oz. 

Carbonate   of    Potassium ij/^  oz. 

Sulphite    of    Sodium i       oz. 

Silver     10      dwts 

Convert  the  silver  into  chloride  and  then 
dissolve  in  the  solution,  boil   for  half  an  hour 


The  temiicrature  of  the  solution,  when  the 
gilding  is  being  done,  can  be  regulated  to  suit 
the  color,  but  it  is  usually  kept  at  about  from 
120  to  150  degrees  F.  As  the  water  evaporates 
both  from  the  salt  solution  and  the  gold  bath, 
more  is  added  to  keep  up  a  normal  condition. 
\\  hen  the  solution  needs  gold,  more  fulminate 
cf  gold  is  added  as  it  simply  replaces  thrit 
which  has  been  deposited  and  does  not  affe;t 
the  solution.  It  must  be  borne  in  mind  th.it 
the  fulminate  of  gold  produced  by  precipitat- 
ing the  gold  by  ammonia  is  explosive  when 
urv.     \\  hen  wet,  however,  it  is  harmless. 
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A     New    MetHod     of    MaRing 
Asbestus  Molds. 


A  new  method  of  making  asbestus  molds  for 
casting  gold,  silver,  bronze  and  other  metals 
has  been  patented  by  G.  H.  Brabrook  of  Taun- 
ton, ]\Iass.  (U.  S.  Patent  984469,  Feb.  14. 
1911),  former^  general  manager  of  the  Reed 
&  Barton  Company  of  that  city.  In  the  pro- 
cess, sheet  asbestus  is  employed  in  the  follow- 
ing manner  as  described  by  him  : 

"In  manufacturing  the  molds  I  take  a  sheet 
of  moist  asbestus  of  the  desired  thickness  and 
place  it  upon  the  pattern  and  ram  or  pack  in 
the  interstices  of  the  said  pattern  with  a 
stereotyper's  brush  or  similar  tool,  until  the 
perfect  mold  is  obtained,  after  which  the 
mold  is  removed  from  the  pattern,  or  if  more 
convenient,  the  mold  may  be  partially  dried 
rijon  the  pattern  under  pressure.  I  then  ap- 
ply to  the  surface  of  the  mold  a  facing 
material  of  some  suitable  kind  and  replace  the 
mold  upon  the  pattern  and  ram  it  again,  there- 
by causing  the  facing  material  to  take  the  im- 
pression of  the  pattern,  so  that  the  mold  is 
left  with  a  smooth,  almost  polished,  surface 
which  is  free  from  disturbed  fibers  and  un- 
evennesses. 

"The  asbestus  which  I  use  is  preferably  the 
ordinary  asbestus  paper  of  commerce  and 
which  I  believe  to  be  made  of  asbestus  fiber 
held  together  with  sizing  or  paste  or  other 
suitable  binding  material  and  having  also  pos- 
sibly a  filling  of  clay  or  similar  material.  I 
do  not,  however,  consider  the  presence  of  the 
binding  or  filling  material  as  essential  since  I 
believe  the  asbestus  fiber  alone  might  be  used. 
When  asbestus  fiber  is  employed,  it  is  formed 
into  a  moist  mass  or  pulp  and  a  layer  of 
sufficient  thickness  is  applied  to  the  pattern 
under  pressure.  I  take  a  number  of  these 
sheets  and  moisten  them  and  paste  the  proper 
number  of  sheets  togethr  to  form  a  mass  of 
any  desired  thickness. 

"The  application  of  the  facing  material  to 
the  asbestus  mass  may  be  made  before  the 
mass  is  placed  upon  the  pattern  and  rammed 
if  preferred.  In  practice  I  find  it  best  to  use 
the  facing  material  in  the  manner  described 
in  my  application  for  process  of  molding, 
filed  November  9,  1904,  Serial  Xo.  232,059. 
In  the  process  there  described  I  apply  a  facing 
composed  of  some  suitable  incombustible  and 
non-fusing  facing  materia!  such  as  German  or 
French  burnt  sand  in  the  form  of  an  impalp- 


able powder  and  capable  of  withstanding  1 
high  degree  of  heat  mixed  with  a  volatile 
liquid  hydrocarbon,  preferably  benzine,  non- 
mixable  with  water.  The  said  facing  material 
arid  volatile  liquid  are  preferably  mixed  to- 
gether in  the  proportions  of  one-third  of  a 
pint  of  the  facing  material  to  one  pint  of  the 
liquid,  and  this  mixture  is  then  sprayed  or 
otherwise  applied  to  the  surface  of  the  as- 
bestus in  a  thin  paste  or  semi-plastic  condi- 
tion, so  as  to  fill  in  the  interstices  of  the 
surface  of  the  mold  and  form  a  skin  or  layer 
on  said  surface.  The  benzine  may  be  modi- 
fied to  cause  it  to  evaporate  more  slowly,  or 
it  mav  be,  if  desired,  rendered  non-inflam- 
mable by  the  mixture  of  a  proper  proportion 
of  tetra-chlorid  of  carbon.  After  the  facing 
material  has  been  applied  to  the  asbestus  mass, 
the  said  mass  is  placed  upon  the  pattern  and 
rammed  after  which  the  asbestus  mold  thus 
obtained  is  dried  or  baked. 

"In  the  case  of  very  deep  ornamentation,  the 
following  method  of  applying  the  facing 
material  may  be  employed.  First,  face  the 
asbestus,  then  ram  on  the  pattern  and  should 
the  high  and  deep  points  break  through  the 
facing,  a  further  application  of  the  facing 
material  may  be  made  and  another  ramming 
on   the   pattern   effected. 

"I  am  aware  that  it  has  been  hitherto  pro- 
posed to  face  asbestus  stereotype  matrices 
with  plant  glue.  Such  a  mold  will  not.  how- 
ever, answer  the  purposes  for  which  my  mold 
is  intended  since  the  facing  would  not  with- 
stand any  considerable  degree  of  heat  and 
would,  therefore,  be  wholly  unfit  for  the  cast- 
ing of  metals  commonly  employed  in  the 
production  of  high  grade  castings  having  fine 
ornamentation  thereon.  The  facing  material 
which  I  employ  is  a  powder  characterize!? 
generally  as  infusible  and  incombustible.  I 
do  not,  however,  wish  to  limit  myself  to  the 
use  of  any  particular  infusible  and  incombus- 
tible powdered   facing  material." 


Oil  is  not  free  from  sulphur  and  this  must 
be  taken  into  consideration  in  melting  metals. 
Pennsylvania  oils  do  not  contain  as  much  as 
the  Texas  ones.  Samples  of  Pennsylvania 
products  showed  from  0.19%  to  0.63%  of  sul- 
phur, while  the  Texas  oils  contained  as  high 
a?  4.98%. 
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THe    Use    of    Storage    Batteries 
for  Electroplating." 


By  Geo.  M.  Ho'ward.^ 


The  electroplater  utilizes  a  current  of 
electricitj-  to  bring  about  certain  chemical 
or  electrochemical  reactions,  which  consist  in 
tlie  dissolving  of  metal  from  the  anode  and 
the  depositing  of  the  same  metal  upon  the 
cathode.  In  any  battery,  primary  or  second- 
ary, the  action  is  the  reverse  of  this.  The 
chemical  reactions  taking  place  between  the 
electrolyte  and  the  two  electrodes  respectively 
cause  a  difference  of  electrical  potential  be- 
tween the  poles,  so  that  when  these  are  con- 
nected by  a  metallic  circuit  outside  of  the  sola- 
tion  a  current  of  electricity  will  flow.  hi 
a  plating  bath  the  anode,  or  positive  pole,  is 
made  of  the  metal  to  be  deposited,  and  the 
solution  must  be  so  constituted  that  the  anode 
will  dissolve  in  it  only  untler  the  action  of  the 
current,  thus  replacing  the  metal  deposited  and 
keeping  the  bath  constant.  Practically  all 
primary  batteries  have  this  in  common  with 
the  plating  bath,  that  one  of  the  electrodes 
goes  into  solution.  An  illustration  of  this  is 
the  zinc  in  an  ordinary  Leclanche'  or  gravity 
cell.  A  primary  cell  when  exhausted  cannot 
be  restored  except  by  the  replacing  of  the  ex- 
hausted element — either  the  solution,  or  one 
of  the  electrodes,  as  the  case  may  be.  To  re- 
store a  secondary  or  storage  cell,  however,  it 
is  only  necessary  to  pass  through  it  a  cur- 
.viii  irom  some  outside  source  in  the  reverse 
direction  to  that  given  by  the  cell.  One  of 
rhe  chief  requisites  for  this  characteristic  of 
reversibility  is  the  comnarative  insolubility  of 
both  electrodes  in  the  solution  under  all  condi- 
tions of  charge  and  discharge,  and  it  is  in  this 
respect  particularly  that  the  storage  cell  differs 
from  both  the  primary  cell  and  the  plating 
bath. 

The  active  elements  of  a  lead  storage  cell 
are  peroxide  of  lead  for  the  positive  plate  and 
spongy  metallic  lead  for  the  negative  in  an 
electrolyte  of  dilute  sulphuric  acid.  The  "ac- 
tive materials"  have  to  be  supported,  and  the 
plates  are  therefore  either  constructed  with 
grids,  w'hich  hold  the  material  in  place,  or  else 
are  made  with  a  sufficient  core  of  solid  lead 
to  give  the  necessary  strength. 


..•An  Address  made  at  the  Banquet  of  the 
National  Electroplaters'  Association,  held  at 
the  Hotel  Marlborough,  >'ew  York  Citv,  on 
Feb.  nth. 

iChief    Chemist.    The    Klectric    Storage    Bat- 
tery Co.,   Philadelphia,   Pa. 


Upon  discharge,  a  portion  of  the  lead  per- 
oxide and  spongy  lead  unite  with  sulphuric 
acid  from  the  electrolyte  forming  lead  sul- 
phate on  both  plates.  The  lead  sulphate  being 
practically  insoluble,  remains  on  the  plates, 
and  is  very  readily  brought  back  to  peroxide 
and  metallic  lead  respectively  upon  charging. 
Thus  it  has  been  seen  that  the  "storing"  consists 
merely  in  bringing  about  certain  chemical 
reactions  by  means  of  an  electric  current,  and 
that  the  reverse  reactions  taking  place  on  dis- 
charge produce  the  secondary  current. 

The  voltage  of  the  lead  storage  battery  on 
discharging  is  considerably  higher  than  that  of 
other  cells,  either  primary  or  secondary,  aver- 
aging close  to  two  volts  at  moderate  rates. 
On  the  other  hand  the  very  low  internal  re- 
sistance makes  it  possible  to  draw  very  large 
currents  if  desired. 

Coming  now  to  the  application  to  plating, 
everyone  who  has  had  experience  knows  how 
important  it  is  to  maintain  a  constant  current 
in  order  to  secure  uniform  deposits.  Low 
voltage  dynamos,  whether  shaft  or  motor 
driven,  are  subject  to  considerable  fluctua- 
tions. The  steady  voltage  of  the  lead  battery 
makes  it  peculiarly  suited  to  maintaining  a 
constant  current.  When  batteries  are  used, 
not  only  will  the  deposit  be  more  uniform  than 
with  machine  ]ilating,  but  It  becomes  possible 
to  regulate  the  depth  of  deposit  much  more 
accurately  by  the  ampere  hours  used.  An  in- 
stance of  the  value  of  the  latter  feature  is 
found  in  the  experience  of  a  company  doing 
a  very  large  amount  of  silver  plating.  When 
doing  their  work  from  generators  there  was 
always  an  excess  of  silver  deposited  owing 
to  the  impossibility  of  accurately  controlling 
the  current.  They  installed  large  storage  bat- 
teries, and  the  one  item  of  cutting  down  the 
overweight  saved  enough  money  to  pay  for 
the  battery  in  a  year  and  a  half. 

In  figuring  on  the  proper  t-apacity  of  battery 
to  in.stall  it  is  advisable  to  allow  a  considerable 
margin.  This  is  not  only  for  the  purpose  of 
having  a  reserve,  but  also  on  account  of  the 
voltage  characteristic.  When  a  fully  charged 
cell  is  put  into  discharge  the  voltage  starts 
considerably  above  two  volts  and  falls  almost 
innnediately  to  about  two  volts  where  it  holds 
nearly  constant  imtil  towards  the  end  of  the 
discharge,  when  it  begins  to  fall  more  rapidly. 
Thus  it  is  seen  that  there  is  a  flat  portion  of 
the  discharge  curve  where  the  voltage  is  quite 
constant,  and  in  order  to  get  the  full  benefit 
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of  this  in  steady  output  without  regulation,  it 
is  necessary  to  use  batteries  of  such  capacitv 
that  they  will  never  be   fully  discharged. 

There  are  two  systems  by  which  storage 
batteries  can  be  used  to  advantage.  The  first 
is  to  use  them  as  a  regulator  for  the  dynamos, 
and  the  auxiliary,  so  as  to  permit  of  twenty- 
four  working  without  running  the  machine 
constantl}-.  In  this  system  during  the  day  the 
battery  is  connected  across  the  line  from  the 
generator  to  the  plating  circuits,  taking  current 
until  it  is  charged,  and  then  merely  "floating,'' 
as  it  is  called.  While  floating  the  battery  is 
alternateh-  charging  and  discharging  for  short 
periods  as  the  voltage  of  the  generator  varies, 
and  takes  the  fluctuations  which  would  other- 
wise affect  the  working  circuits.  It  is  also 
valuable  as  a  reserve,  preventing  interruptions 
in  the  work  in  case  of  a  shut  down  of  the 
machine  for  any  cause.  When  the  system  de- 
scribed above  is  used  it  is  necessary  at  inter- 
vals of  once  every  two  weeks  to  raise  the 
voltage  of  the  generator  and  g-ive  the  battery 
what  is  called  an  "overcharge." 

The  second  method,  which  is  unquestionably 
better,  is  to  have  two  baiteries  used  altern- 
ately, one  charging  while  the  other  is  dis- 
charging, and  do  all  the  plating  from  the  bat- 
teries alone,  using-  the  generator  only  for 
charging.  This  gives  all  the  advantages  de- 
rived from  the  constant  current  and  the 
ability  to  run  uninterruptedly  as  w-ell. 

The  scope  of  this  paper  will  hardly  permit 
my  going  into  the  subject  of  care  and  opera- 
tion at  any  length,  but  I  should  like  to  make 
a  few  remarks  along  that  line.  It  is  a  well 
known  psychological  principle  that  idleness 
begets  laziness — that  the  less  a  man  has  to  do 
the  more  unwilling  is  he  to  do  anything  at  all ; 
and  from  this  characteri.stic  of  human  nature 
the  storage  battery  suffers.  The  fact  that  't 
requires  so  little  attention  is  apt  to  create  a 
feeling  that  it  requires  none  whatever.  This 
feeling  is  fostered  by  the  fact  that  a  battery 
will  continue  for  some  time  to  work  satisfac- 
torily under  abuse  or  neglect  without  showing 
signs  of  trouble  to  a  casual  observer;  but  the 
damage  is  being  done  all  the  same,  and  in  the 
end  the  penalty  must  be  paid.  Almost  any 
kind  of  machinery  will  give  danger  signals — 
there  will  be  a  squeak  or  a  knock  or  some 
other  warning.  Not  so  with  a  battery.  The 
warning  is  there,  but  it  must  be  looked  for, 
and  will  not  obtrude  itself  upon  your  notice. 
Hence  the  necessity  for  systematic  inspection 
and  careful  operation.     It  Is  really  surprising 


how  little  attention  is  necessary  provided 
only  that  it  be  systematic.  I  have  often  heard 
one  of  the  pioneers  in  storage  battery  work 
say  that  if  men  were  only  willing  to  give  one- 
tenth  of  the  attention  to  their  batteries  that 
they  give  without  question  to  engines,  for 
instance,  there  would  be  an  end  of  battery 
trouble.  There  is,  perhaps,  no  case  w-here  the 
old  adage,  "an  ounce  of  prevention  is  worth  a 
pound  of  cure"  more  aptly  applies. 

The  leading  battery  manufacturers  publish 
instruction  books  giving  full  details  for  care 
and  operation,  and  in  addition  maintain  a 
corps  of  trained  inspectors  who  are  at  custom- 
ers' service  without  charge  for  advice  and 
assistance. 

The  cardinal  principles  of  operation  may  be 
briefly  summarized  as   follows : 

Do  not  allow  the  battery  to  discharge  below 
the  safe  limit.  This  will  be  about  1.8  volts  per 
cell  at  the  low  rates  usually  employed  in 
plating  work.  If  the  battery  has  been  propor- 
tioned to  the  work  as  recommended  above, 
this  warning  becomes  unnecessar}-. 

As  far  as  possible  maintam  a  regular  sched- 
ule  for  changing  the  battery. 

Do  not  overcharge  excessively.  Add  pure 
water  to  the  cells  often  enough  to  prevent  the 
plates  from  being  uncovered  b.v  evaporation. 
The  best  time  to  add  water  is  just  before  an 
overcharge,  so  that  the  gassing  will  cause  it  to 
mix  with  the  electrolyte.  Carefully  inspect  all 
cells  at  least  once  in  two  weeks,  preferabh- 
just  before  the  overcharge. 

Remove  sediment  from  the  jars  w^hen  within 
one-half  of  an  inch  of  the  plates.  Have  good 
ventilation  during  charge,  and  never  bring  an 
exposed  flame  near  a  charging  battery.  Never 
allow  metals  or  impurities  of  any  kind  to  get 
into  the  cells. 

In  conversation  with  men  of  wide  general 
information  but  not  conversant  with  storage 
batter}'  practice  I  have  been  impressed  with 
the  prevalence  of  very  vague  ideas  on  the 
subject.  It  seemed  to  me  therefore  that  it 
might  be  of  some  interest  to  give  a  few  facts 
illustrating  the  diversified  uses  to  which  stor- 
age batteries  are  put  and  the  magnitude  of 
some  of  the  installations.  Most  people  are 
now  familiar  with  their  use  for  running 
electric  automobiles  and  for  ignition  and  light- 
ing on  gas  cars ;  but  few  realize  the  extent  to 
which  they  are  used  in  large  work,  as  for 
instance  by  the  public  service  corporations. 
To  take  a  local  illustration,  the  New  York 
Edison  Company,  which  furnishes  most  of  the 
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electric  lighting  in  this  city,  has  no  less  than 
forty-four  storage  battery  installations  having 
a  total  capacity  of  33,000,000  ampere  hours  at 
the  eight  hour  discharge  rate.  In  Brooklyn 
there  are  eleven  of  these  large  lighting  bat- 
teries. Large  office  buildings  and  hotels  which 
have  their  own  lighting  plants  nearly  always 
include  a  battery  as  part  of  their  equipment. 

yiany  trolley  lines  use  batteries  as  a  regu- 
lator for  their  load,  and  as  a  reserve  to  help 
out  the  generators  at  times  of  heavy  traffic. 

The  New  York  Central  R.  R.  in  connection 
with  their  suburban  electrification  have  very 
large  batteries  installed. 

The  large  steel  companies  are  now  adopting 
them  for  regulating  the  load  in  their  works, 
the  model  plant  at  Gary,  Ind.,  having  a  very 
large  installation. 

Coming  to  some  of  the  smaller  applications, 
the  telegraph  and  telephone  companies  use 
storage  batteries  almost  exclusively  in  their 
work.  Nearly  all  of  the  new  railway  coache- 
are  electrically  lighted  by  means  of  storage 
batteries,  and  none  but  electrically  lighted  cars 
are  permitted  to  run  through  the  new  Penn- 
syvania  Tunnels  on  account  of  the  danger 
from  lire  with  other  systems.  The  electric 
locomotives  which  haul  these  tunnel  trains  are 
controlled  by  means  of  storage  batteries. 

The  modem  railway  signal  systems  are 
largely  operated  by  storage  batteries,  one  road 
alone  having  upwards  of  30,000  cells  in  use 
for  this  purpose. 

A  comparatively  recent  application  in  which 
the  separate  plants  are  small,  but  which  is 
growing  to  very  large  proportions  in  the 
aggregate,  is  for  small  isolated  lighting  plants, 
in  conjunction  with  a  gas  engine  and  dynamo. 
Since  the  introduction  of  the  low  voltage 
tungsten  lamps,  with  their  small  energy  con- 
sumption, such  a  plant  can  be  installed  for 
so  moderate  an  outlay  that  even  many  of  the 
small  farmers  are  able  to  enjoy  the  well  known 
advantages  of  electric  lighting. 

In  closing  I  would  urge  those  of  you  who 
are  not  using  storage  batteries  for  your  plat- 
ing to  study  the  benefits  to  be  derived  from 
their  use.  and  I  feel  sure  you  will  be  amply 
rc]iai(l.  The  fact  of  your  work  being  done  at 
so  low  a  voltage  and  with  comparatively  low 
current  rates  makes  the  investment  necessary 
usually  a  small  item — a  consideration  which 
should  make  the  proposition  all  the  more  at- 
tractive. 


A  New  Form  of  Sand  Blast  for 
Treating  SHeet  Metal. 


A  new  form  of  sand-blast  for  removing  the 
scale  from  wire  or  flat  steel,  as  well  as  sand- 
blasting all  other  metals  in  such  form,  has 
been  placed  on  the  market  by  H.  J.  Astle  & 
Co.,  118  Orange  St.,  Providence,  R.  I.  The 
machine  is  herewith  illustrated. 

The  body  is  made  of  heavy  galvanized  sheet 
steel  and  has  glass  doors  so  that  the  discharge 
of  the  sand  upon  the  material  passing  through 
ma}-  be  watched.  The  wire  or  sheet  metal  to 
be  sand-blasted  is  placed  on  a  reel  from  which 


The  New  "Boland"  Sand=Blast. 

it  passes  through  the  lower  part  of  the  sand 
blast.  The  sand  is  then  forced  upoji  't 
through  tubes  by  a  pressure  blower.  One  side 
of  the  wire  or  sheet  is  finished  in  this  opera- 
tion. It  then  passes  out  over  flanged  pulleys 
and  enters  the  upper  part  of  the  apparatus 
where  the  sand  blast  finishes  the  other  side. 

The  surface  of  the  wire  or  sheet  is  thus 
finished  by  sand-blasting,  and  all  scale  re 
moved.  It  is  then  ready  for  any  further 
treatment  which  may  be  necessary  and  is 
wound  on  a  reel  as  it  issues  from  the  top  part 
of  the  apparatus. 


Sulphur,  when  heated  with  gold,  ha>  nn 
action  upon  it,  but  the  reverse  is  true  of  sil- 
ver. Sulphur  attacks  silver  energetically  and 
forms  the  sulphide  of  silver.  Gold  and  silver 
may  be  separated  in  this  manner,  and  the 
process  was  in  use  during  the  last  century 
at  the  Mint  in  St.  Petersburgh,  Russia. 


92 


THE    BRASS   >\  ORLI> 


LrOoKing  BacKward  in  the  Plat- 
ing Indixstry.* 


By  E,TwiTx  S.  Sperry. 


The  very  early  history  of  electroplating  is 
not  particularly  interesting.  We  know  that 
thousands  of  years  ago  the  Egyptians  used 
mercury  in  the  gilding  of  bronze  statutes. 
It  was  the  inception  of  the  present  "fire- 
gilding"  process.  \\"e  know  that  in  i/QQ, 
Volta  made  his  first  continuous  battery  and 
that  in  1S05,  Brugnatelli  first  gilded  silver 
medals  by  means  of  it.  It  may  be  of  interest 
to  know  that  he  used  the  fulminate  of  gold  for 
this  purpose. 

No   further  application   seems  to   have   been 
made  until  the  year  1839  when  C.  J.  Jordan,  an 
Englishman,  discovered  that  by  the  use  of  a 
battery  of  suitable  kind  (and  I  will  state  that 
since  their  discovery  by    Volta    in    1899,    bat- 
teries had  undergone    much    improvement)     it 
w-.s  possible  to  deposit  copper  from  a  solution 
of    sulphate   of   copper,   upon   wax   previously 
coated  with  graphite.    He  used  the  process  for 
making  impressions  of  engraved  copper  plates 
and  thus    electrotyping    was    born.     It    is    be 
lieved    that    Jordan's    process    was    the    first 
actual  commercial  application  of  electroplating. 
It  was   one   of   the   remarkable   discoveries   of 
the     day     and     hundreds     of     persons     were 
engaged  in   experimenting  with   it.     The   field 
seemed   enormous,   many   indirect   applications 
were  made,  and  the  discovery  greatly  stimulat- 
ed  the   art   of   electroplating,    for   soon   after- 
wards  silver   plating   made   its   appearance   in 
the   commercial   world.     Strange  to  say  elec- 
trotyping  is     still     carried     on     in     the     same 
manner,  wax  is  used,  graphite  forms  the  con- 
ducting material  and  the  copper  is  deposited 
in  a  solution  of  sulphate  of  copper.     With  a 
few     refinements,    the    process    remains    un- 
changed. 

We  are  now  passing  to  the  period  of  suc- 
cessful application  of  the  art  of  electroplating 
and  G.  R.  and  H.  Elkington,  the  famous  Eng- 
lish pioneers  in  this  line,  were  engaged  in  the 
gold  plating  of  military  ornaments  by  dipping, 
the  solution  for  which  was  patented  by  them 
previously.  Up  to  this  time,  all  plating  had 
either  been  done  by  dipping,  or  by  the  well 
known  method  of  close-plating  which  is  noth- 


*An  Address  made  at  the  Banquet  of  the 
National  Klectroplaters'  Association,  held  at 
thf  Hotel  Marlborough,  New  York  City,  Feb. 
11th. 


ing   more  than  soldering  silver   or  gold  upon 
the  base  metal. 

In  1840  these  gentlemen  were  granted  the 
first  patent  for  electrodepositing  silver,  and  it 
is  this  patent  (granted  in  England  on  March 
25th,  1840,  No.  8447)  that  is  the  foundation 
and  real  beginning  of  our  present  art.  It  is 
now  some  70  years  since  the  patent  was 
granted,  and  it  will  have  to  be  admitted  that 
little  change  has  taken  place  since  then.  The 
Elkingtons  used  a  cyanide  solution  like  that 
now  employed.  Dynamos  have  replaced  bat- 
teries, but  further  than  this  little  can  be  said. 

Silver  plating,  then,  was  first  carried  out  in 
England  and  some  seven  years  afterwards  it 
seems  to  have  been  commenced  in  our  own 
country  when  a  company  in  Meriden  began  to 
manufacture  silver  plated  goods.  As  far  as 
know-n,  it  was  there  that  electroplating  was 
first  commenced  in  the  United  States. 

Let  us  see  what  has  been  done  in  this  line 
since  1840. 

Before  the  advent  of  silver  plating,  large 
quantities  of  pewter  and  britannia-metal  were 
used.  Steel  knives  and  forks  constituted  the 
flat-ware,  and  those  who  could  not  afford  the 
luxury  of  sterling  silver  spoons,  used  tinned 
iron  ones.  Pewter  spoons  were  also  made  m 
large  quantities.  When  silver  plating  proved 
successful,  it  was  quite  natural  that  it  should 
be  used  upon  the  pewter  or  britannia-metal  as 
these  articles  were  comparatively  expensive. 
German-silver  had  not  come  into  extensive 
use  at  that  time. 

Although  silver  plating  is  a  simple  opera- 
tion, its  production  was  beset  with  diiificulties 
when  attempts  were  made  to  carry  it  out  com- 
mercially. To  perform  an  operation  in  an  ex- 
perimental way  is  one  thing.  To  do  it  com- 
mercially is  another. 

The  first  obstacle  in  silver  plating  was  the 
cyanide.  Up  to  this  time  there  was  no  use  at 
all  for  it.  It  was  not  a  commercial  article  and 
the  only  way  was  to  make  it.  The  making  of 
cyanide  was  then  as  much  a  part  of  the 
plater's  business  as  the  making  of  the  solution, 
and  the  majority  of  the  platers  who  have 
passed  the  three-score  mark  will  remember 
that  this  was  so.  It  was  only  the  other  day 
that  I  made  the  acquaintance  of  a  man  of  this 
kind  who  had  worked  in  Sheffield  during  the 
early  manufacture  of  silver  plated  ware,  and 
he  invariably  made  his  own  cyanide  at  that 
time. 

Cyanide   was  then   made  by  heating  yellow 
prussiate  of  potash  and  carbonate  of  potash  in 
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an  iron  pot-  Demand  soon  created  a  supply, 
tlTough,  and  cyanide  soon  became  a  commer- 
cial product.  The  old,  dark  gray  product, 
however,  with  its  low  cyanogen  content  is  a 
thing  of  the  past  and  platers  should  consider 
themselves  fortunate  in  obtaining  the  high 
grade  product  now  manufactured. 

When  the  first  attempts  were  made  to  silver 
plate  copper,  brass  or  similar  metals,  it  was 
found  that  the  metal  became  coated  with  silver 
by  simple  immersion  before  the  current  be- 
gan to  pass.  The  deposit  then  peeled  otif  when 
burnished.  The  discovery  was  soon  made, 
how-ever,  that  by  cutting  down  the  amount  of 
silver  in  the  solution,  it  did  not  deposit  any 
metal  until  the  current  was  passed  through  the 
solution,  and  that  the  cleposit  was  adherent. 
The  color  of  the  silver  was  yellow  and  it  was 
not  particularly  soft.  Then  somebody  dis- 
covered that  the  way  to  carry  on  the  proce.ss 
was  first  to  give  the  article  to  be  plated  a  light 
coating  in  this  solution  low  in  silver  and  high 
in  cyanide,  and  then  to  deposit  the  regular 
coating  in  a  solution  rich  in  silver.  In  this 
manner  the  "striking  solution"  was  evolved. 
The  use  of  this  solution  marked  an  epoch  in 
silver  plating  history,  but  it  all  took  place 
before  the   present  generation. 

A  reduction  in  the  price  of  nickel  caused  a 
change  to  come  over  the  silver  plating  indus- 
try. To  my  recollection  it  was  soon  after  the 
Franco-Prussian  War  that  this  change  came. 
Certain  incidents  in  connection  with  the  war 
were  fresh  in  my  memory  when  one  day  mv 
father  returned  from  Taunton,  Mass.,  and 
brought  some  German-silver  forks  back  with 
him  that  had  been  silver  plated.  By  asso- 
ciating it  with  the  war,  it  is  still  fresh  in  my 
memory.  It  may  have  been  earlier  than  this 
that  German-silver  began  to  be  used  in  making 
flat  ware,  but  it  was  some  time  after  the  close 
of  the  Civil  War. 

The  use  of  German-silver  for  flat  ware  un- 
doubtedly did  not  originate  in  this  country, 
but  its  manufacture  has  been  developed  by  the 
Americans  in  a  remarkable  degree.  It  was 
the  Yankees  who  brought  out  the  machinery 
fir  making  flat-ware  upon  a  modern  scale, 
and  it  has  been  through  the  agency  of  their 
machinery  that  foreign  countries  have  been 
able  to  compete  with  us.  The  old  method  of 
making  spoons  and  forks  from  a  rod  or  as 
steel  flat  ware  would  be  made  did  not  appeal 
to  the  Connecticut  Yankee,  and  by  his  inge- 
nuity and  skill,  the  present  machinery  for 
making  them   from   sheet  metal    by    blanking. 


grading  and  forming  under  a  drop  press  has 
been  perfected.  I  believe  that  I  am  right  in 
claiming  that  the  United  States  are  the  pio- 
neers in  flat-ware  manufacture.  In  the  silver 
plating  we  followed,  but  in  the  manufacture 
of  the  spoons  and  forks  themselves  we  have 
revolutionized. 

The  advent  of  German-silver  flat  ware 
brought  about  unforeseen  difliculties  in  the 
way  of  silver  plating.  It  was  found  difficult 
to  make  the  silver  adhere  and  it  would  persist 
in    stripping    when    burnished.      Science    then 


First  Article  of   "Royal-Copper"    Produced    In    the 
United  States.    The  Flowers  Were  Nickel  Plated. 


came  to  tiie  rescue  in  the  use  of  the  "quick  or 
blue  dip."  While  it  had  been  used  long  before 
in  the  fire  gilding  of  metals,  it  was  not  con- 
sidered necessarv'  in  electroplating,  but  upon 
German-silver  it  solved  the  problem  of  the 
peeling  difliculty.  The  coating  of  the  German- 
silver  by  this  quick  dip  with  a  thin  film  of 
mercury,  serves  to  bind  the  silver  to  the  base 
metal.  It  is  now  a  universal  method  in  the 
flat-ware  industry  and  without  it  good,  silver 
plated  ware  cannot  be  made. 

From  its  inception,  we  find  no  radical 
change  in  the  method  employed  in  silver  plat- 
ing. Apparatus  has  been  modified  and  better 
raw  materials  have  been  obtained,  but  in  its 
essential  feature  we  find  little  change.  In 
some  respects,  indeed,  we  find  that  history  is 
repeating    itself    for    there    i.<    now    a    strong 
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tendency  to  use  the  so-called  "bright"  silver 
solution  in  the  plating  of  flat-ware.  This  so- 
lution, of  course,  is  one  containing  a  small 
amount  of  bi-sulphide  of  carbon  and  which 
produces  a  smooth  silver  deposit. 

Strange  to  say,  this  method  was  patented  in 
1847  by  Morris  Lyons  and  William  Milward 
of  England  and  was  used  and  is  still  employed 
to  a  large  extent  in  England.  In  the  United 
States,  it  has  been  used  on  flat-ware  for  the 
past  few  years  by  some  concerns  and  it  is  ex- 
pected that  it  will  be  used  still  more  extensive- 
ly. Its  full  value  lies  in  the  fact  that  three 
times  the  regular  current  density  can  be  em- 
ployed and  this  means,  of  course,  that  three 
times  as  much  silver  can  be  deposited  in  a 
given  time.  Three  times  as  much  work  can 
then  be  obtained  from  a  tank  in  a  given  time. 
The  deposit  is  a  trifle  hard,  but  stands  bur- 
nishing well. 

We  must  not  overlook  the  progress  that  has 
been  made  in  the  silver  plating  of  steel  cut- 
lery. It  has  always  been  one  of  the  difficult 
lines  of  the  trade.  Many  of  the  early  difficul- 
ties were  caused  by  the  use  of  poor  steel,  full 
of  seams,  but  now  good  steel,  made  especially 
for  the  purpose  can  be  obtained.  I  believe 
platers  now  fully  realize  that  these  seams 
cannot  be  covered  up  in  plating,  however, 
small  they  may  be. 

The  usual  methods  followed  in  the  electro- 
plating of  metals  were  fonnd  wanting  in 
plating  steel.  It  was  found  extremely  difficult 
to  produce  a  silver  deposit  that  would  not 
strip  when  burnished.  The  "quick"  dip  did 
not  solve  the  problem  for  mercury  does  not 
amalgamate  with  steel.  Alany  modifications 
of  the  solution  were  tried  and  it  was  finally 
found  that  the  cleaning  of  the  steel  had  more 
to  do  with  the  problem  than  anything  else. 
Steel  rusts  so  easily  when  chemically  clean 
that  the  problem  resolved  itself  into  the  re- 
moval of  the  grease  and  oil  and  the  preven- 
tion of  the  rusting  of  the  steel  before  it 
entered  the  silver  solutions.  As  now  followed 
in  general  practice,  two  =*-riking  solutions  are 
used.  One  acts  in  the  rnle  of  an  electric 
cleaner,  while  the  other  is  the  regular  strike. 
In  this  manner  it  is  possible  to  work  up  to 
the  desired  degree  before  the  heavy  silver 
coating  is  put  on. 

At  one  time  copper  plating  the  steel  w-as 
carried  out  and  the  silver  was  then  deposited 
upon  the  copper.  This  process  neither 
obviated  the  trouble  of  peeling,  nor  satisfied 
the  customer.    The  wearing  of  the  silver  from 


the  edge  of  the  knife,  exposed  the  copper.  At 
that  time  there  was  a  wave  of  suspicion  pass- 
ing through  the  civilized  world  in  regard  to 
the  poisonous  qualities  of  copper  and  brass. 
Blood  poisoning  was  always  traced  to  pin 
pricks  and  the  presence  of  verdigris  on  the 
point.  Ptomaine  poisoning  was  traced  to 
lead  pipe  used  for  carrying  drinking  water. 
And  so  it  was  with  the  copper  knife.  This 
metal  poisoning  fallacy,  however,  has  become 
a  tiling  of  the  past,  but  the  coppering  of  cut- 
lery previous  to  silvering  went  with  it. 

When  nickel  plating  came  in,  the  cutlery 
manufacturers  hailed  it  with  glee.  It  seemed 
to  solve  the  problem  and  all  knife  manufact- 
urers began  to  nickel  plate  their  goods  before 
silvering.  It  was  soon  found,  however,  that 
the  peeling  was  very  prevalent  and  the  nickel 
had  an  exasperating  way  of  coming  off  in 
layers  carrying  the  silver  with  it.  Later, 
with  additional  care  in  cleaning,  the  nickel 
remained  on  better  but  it  did  not  prove  satis- 
factory at  all  and  it  is  not  used  at  the  present 
time  to  any  extent  except  on  cheap  work 
where  little  silver  is  put  on. 

Let  us  look  backward  in  the  nickel  plating 
industry  and  we  will,  I  believe,  find  consider- 
ably more  improvement  than  in  the  silver  plat- 
ing trade.  A  man  is  known  by  his  deeds  and 
so  is  the  condition  of  an  art  by  the  quality  of 
the  product  produced.  I  will  frankly  sa}'  that 
the  quality  of  nickel  plating  now  turned  out 
IS  particularly  creditable,  both  in  the  matter 
of  color  and  in  adherence. 

That  nickel  plating  has  actually  arrived  at 
a  satisfactory  state  is  evidenced  by  the  state- 
ment of  Roseleur,  that  eminent  French  elec- 
trop'ater.  somewhere  in  the  early  '70's.  He 
said  : 

"Xickel  deposited  in  the  wet  way  is  whit- 
ish with  a  slightly  yellow  tinge,  resembling 
the  alloy  for  cymbals.  The  application  is 
without  industrial  uses  since  nickel  costs 
about  Ave  times  as  much  as  cooper  and  pre- 
sents the  same  disadvantages,  including 
poisonous  qualities." 

That  Roseleur  was  born  too  early  needs  no 
argument. 

Although  disputed  In-  Gore,  who  says  that 
he  used  the  double  sulphate  solution  for  nickel 
plating  before  Dr.  Adams,  the  actual  discovery 
of  commercial  nickel  plating  belongs  to  Dr. 
Isaac  Adams,  then  of  Boston.  While  nickel 
had  been  deposited  before  this  time  from 
other  solutions,  they  were  not  satisfactory  and 
no  use  was  made  of  the  knowledge.  Dr. 
Adams  found  that  the  double  sulphate  of 
nickel  and  annnnnia  formed  an  excellent  solu- 
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tion  from  which  nickel  could  be  deposited  of 
good  color,  adherent  and  soft. 

The  first  application  of  nickel  plating  was 
made  bj-  Dr.  Adams  himself  in  making  nickel 
electrotypes,  but  this  was  soon  abandoned  and 
a  new  article  of  manufacture  known  as  the 
"nickel  plated  gas  tip"  w-as  put  on  the  market. 
Joseph  Smith,  a  gas  fixture  dealer  of  Boston 
was  associated  with  Dr.  Adams  in  the  produc- 
tion of  these  tips,  and  the  non-corrosive  qual- 
ity of  the  nickel  was  fou.id  of  value  in  the 
production  of  a  good  tip.  The  lava  tip,  how- 
ever, was  soon  found  so  much  superior  that 
it  replaced  the  nickel  plated  iron  tip  and  this 
industry  then  passed  out  of  existence. 

The  failure  of  the  gas  tip  industry  w-as 
followed  by  the  starting  of  the  firm  of  Wm- 
H.  Remington  &  Co.,  on  Province  St.,  Boston. 
Dr.  Adams  had  made  the  gas  tips  in  1865  and 
had  a  20  gallon  nickel  solution.  The  Rem- 
ington firm  started  in  1868  with  200  gallons 
and  24  Grove  batteries.  The  full  current  was 
used  and  some  50  volts  obtained.  The  full 
strength  of  the  battery  was  used  on  one  tank. 
The  firm  made  a  failure  of  the  business  and 
Dr.  Adams,  who  was  not  financially  interested 
in  it,  adjusted  it  and  out  of  it  grew  the  Boston 
Nickel  Plating  Co.,  which  is  the  oldest  nickel 
plating  concern  in  the  world.  It  may  be  of 
interest  to  know  that  the  deposit  obtained  in 
the  Remington  solution  was  in  the  form  of 
small,  brown  spangles  that  peeled  or  flaked 
off  in  the  solution.  The  double  chloride  solu- 
tion was  used. 

It  was  in  the  year  1869  that  Dr.  .-\danis  took 
out  his  famous  patent  for  nickel  plating. 
Many  other  nickel  patents  were  also  granted 
him  but  the  solution  was  the  only  one  that 
caused  any  interest. 

The  solution  which  he  patented  was  the 
double  sulphate  of  nickel  and  ammonia  as 
used  to-day,  but  in  connection  with  it  a  very 
singular  thing  in  patent  law  took  place.  Dr. 
Adam's  claim  was  that  the  double  sulphate 
solution  should  be  free  from  potash,  lime, 
soda  and  nitric  acid  and  it  would  seem  from 
the  opinions  given  on  the  patent  at  that  time, 
that  it  was  the  essential  feature  of  the  patent. 
The  patent,  then,  was  granted  upon  something 
that  must  he  done  and  not  upon  something 
that  one  must  do  and  in  this  respect  it  stands 
unique  in  patent  law. 

In  1869,  Dr.  Adams  established  a  nickel 
plating  shop  in  New  York  City  on  Crosby 
Street  and  placed  Luther  L.  Smith  in  charge  of 
it.     Mr.  Smith  was  a  natural  inventor  and  do- 


vised  several  polishing  appliances.  He  also  in- 
stalled in  the  shop  the  first  dynamo  (a 
Wilde  machine)  ever  used  in  the  plating  in- 
dustry. Mr.  Smith  afterwards  moved  to 
Ansonia,  Conn,  and  became  a  neighbor  of 
mine  and  from  w-hom  I  fortunately  gleaned 
much  interesting  information.  Later  I  will 
speak  of  some  of  his  ventures. 

In  connection  wi-th  E.  A.  Quintard,  Dr. 
Adams  visited  England  and  established  the 
first  English  plant  in  Liverpool.  Later  a 
large  plant  was  established  in  Birmingham.  Mr. 
Quintard,  whom  I  afterwards  knew  slightly, 
became  superintendent  of  the  New  Haven  and 
Derby  Railroad.  Both  Mr.  Smith  and  Mr. 
Quintard  are  now  dead. 

In  the  early  days  of  the  nickel  plating  in- 
dustrA',  Dr.  Adams  established  his  own  shops, 
but  later  the  demand  became  such  that  he 
licensed  other  people  to  use  it.  If  my  mem- 
ory is  right  I  believe  that  2  cents  per  gallon 
was  the  royalty  charged  and  periodically  Dr. 
Adams  or  his  representative  came  around  to 
collect  the  money.  Various  attempts  were 
made  to  evade  payment  and  to  fight  the  patent, 
but  Dr.  Adams  won  in  each  instance.  The 
users  had  to  pay  up.  At  the  expiration  of  the 
patent,,  however,  many  concerns  which  had 
held  off  on  account  of  the  royalty  started 
nickel  plating  plants  and  there  was  a  great 
increase  in  the  amount  of  nickel  plating  done. 

I  well  remember  when  nickel  plating  first 
became  a  commercial  proposition,  like  many 
other  newly  used  metals,  such  as  aluminum  at 
the  present  time,  it  was  over-rated.  Because 
of  its  rarity  people  used  it  as  they  would  gold 
and  silver. 

I  have  brought  with  me  to-night  a  placquc 
of  Royal  copper  made  sometime  in  the  early 
'8o's  at  the  Bradley  &  Hubbard  works  in 
Meriden  by  a  Frenchman  whose  name  I  can- 
not recall.  It  is,  as  far  as  known,  the  first 
example  of  Royal  copper  ever  produced  in  this 
country  and  the  design  on  it  has  been  etched ; 
True  to  the  spirit  at  that  time,  the  flowers  on 
it  were  nickel  plated  and  it  was  looked  upon 
as  a  remarkable  production.  How  many 
makers  of  art  metal  wares  to-day  would  use 
nickel  plating  in  this  manner? 

I  also  recollect,  at  about  the  same  time  or 
earlier,  I  believe  it  was  about  the  time  of  the 
Centennial,  in  1876,  my  family  had  a  relative 
who  was  in  the  jewelrj'  business  and  from 
whom  we  were  going  to  purchase  a  britannia 
syrup  cup  silver  plated.  My  father  was  a 
believer    in    nickel    plating    and    he    had      the 
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cup  sent  back  to  the  !\Ieriden  concern  which 
stripped  the  silver  and  then  gave  it  a  heavy 
coating  of  nickel.  I  believe  they  understood 
nickel  as  well  as  anyone  at  that  time,  but  the 
purchase  proved  a  failure  although  greatly 
admired  for  a  short  time-  Soon  the  nickel 
began  to  peel  and  finallj'  came  off  in  layers 
with  the  ruin  of  the  cup.  This  cup  had  much 
effect  in  the  trade  and  was,  I  believe,  the  first 
nickel  plated  soft  metal  article  that  had  been 
made. 

I  wish  to  say  a  few  w-ords  in  regard  to 
Luther  L.  Smith  who,  as  I  previously  men- 
tioned, was  associated  with  Dr.  Adams  in  the 
launching  of  the  nickel  plating  industry.  At 
that  time  I  lived  in  Ansonia  and  Mr.  Smith 
became  a  neighbor  of  mine.  I  do  not  re- 
member just  what  brought  him  there  but  be- 
lieve it  was  in  connection  with  the  manufac- 
ture of  the  "Little  Joker"  plating  dynamo 
that  w^as  made  by  Wallace  &  Sons  in  that 
town.  This  was  the  first  commercial  dynamo 
made  for  plating  and  many  of  them  are  still 
in  existence.  Mr.  Smith,  as  I  previously  said, 
was  the  first  to  use  a  dynamo  in  electroplat- 
ing. Wallace  &  Sons  were  large  brass  manu- 
facturers and  had  entered  the  manufacture  of 
electrical  goods  quite  extensively. 

The  first  business  connection  of  Mr.  Smith 
I  am  not  sure  of,  but  when  I  first  knew  him 
he  was  engaged  in  making  lamp  shells  by 
coating  a  wax  core  with  graphite,  depositing 
a  heavy  coating  of  copper  on  it  and  then  melt- 
ing out  the  wax.  In  this  manner  an  intri- 
cate design  was  followed  at  a  comparatively 
low  cost  for  that  time.  Mr.  Smith  was  quite 
adept  in  this  art  and  he  plated  many  pieces 
of  fruit  for  his  acquaintances  and  the  feat 
was  considered  one  of  the  triumphs  of  the 
age. 

The  lamps  proved  a  failure  for  the  reason 
that  the  copper  was  never  solid  and  the  oil 
used  in  them  invariably  leaked  through.  It 
was  afterwards  believed  that  this  could  have 
been  overcome  by  tinning  them,  but  as  far 
as  I  know  it  was  never  tried.  Perhaps  the 
cost  of  making  proved  too  great. 

Soon  after  this  the  telephone  made  its  ap- 
pearance. It  was  the  radical  invention  of  the 
century  and  changed  business  methods  and 
created  new  industries  There  was  a  demand 
at  that  time  for  a  wire  of  higher  electrical 
conductivity  than  the  iron  used  upon  tele- 
graph lines.  Hard  drawn  copper  wire  had  not 
then  been  made,  and  soft  copper  sagged  too 
much  to  be  of  any  use. 


Mr.  Smith  conceived  the  idea  that  if  the 
iron  wire  were  copper  plated,  an  ideal  line  for 
electrical  transmission  would  be  produced. 
The  few  experiments  made  proved  successful, 
a  patent  was  applied  for  and  readily  granted 
and  what  was  apparently  a  new  industry  was 
opened  up.  Messers  IMackay  and  Bennett  of 
the  Postal  Telegraph  Conipany  became  in- 
teresited  in  the  process  and  upon  investigation 
it  looked  so  good  to  them  that  they  paid  $20,- 
000  for  it.  Works  w'ere  inimediately  erected 
at  Ansonia,  Conn.,  for  manufacturing  the 
wire.  As  near  as  I  recollect  some  200  large, 
circular  wood  tanks  were  installed  and  filled 
with  a  sulphate  of  copper  solution.  Into  these 
tanks  the  iron  wire  was  passed  after  having 
been  given  a  preliminary  cyanide  copper  coat- 
ing, and  a  heavy  deposit  of  copper  was  put  on. 
When  the  wire  came  out  of  the  solution  it  was 
completed,  and  no  further  work  was  done  on 
it. 

Many  hundreds  of  miles  of  this  wire  were 
thus  plated  and  sent  out  to  be  placed  on  tele- 
graph and  telephone  lines,  and  as  many  hun- 
dred miles  of  wire  proved  a  failure.  The 
process  was  valueless. 

The  difference  in  expansion  of  the  iron 
and  copper  and  the  brittleness  of  the  copper 
deposit,  caused  the  breakage  of  the  copper 
when  lines  were  put  up.  The  constant  vibra- 
tion of  the  line  undoubtedly  hastened  the 
breakage,  but  as  the  strength  of  a  chain  is  its 
weakest  link,  so  the  conductivity  of  the  wire 
was  only  that  of  the  iron  at  the  break. 

Now  comes  the  most  interesting  part  of  the 
matter.  When  the  process  was  found  vaku'^- 
less,  the  land  was  sold  to  the  Ansonia  Brass 
and  Copper  Company,  the  factory  torn  dowm 
and  the  tanks  sold.  In  the  bottom  of  the 
tanks  was  a  large  accumulation  of  mud  which 
was  about  to  be  thrown  away.  Every  one 
present  knows  the  unattractive  nature  of 
plating  tank  mud  and  so  was  this.  What 
tempted  Mr.  Smith  to  have  it  analyzed  I  am 
not  quite  sure,  but  have  always  believed 
that  it  was  to  see  if  it  had  any  bearing  upon 
the  brittle  copper  deposit.  It  was  looked  upon 
as  an  impurity  and  impurities  always  affect 
conditions.  I  know  that  I  personally  made 
the  analysis  of  this  mud  and  when  I  reported 
to  Mr.  Smith,  he  decieded  that  he  would  save 
it.  It  will  be  of  interest,  of  course,  to  know 
that  out  of  the  tanks  he  obtained  $18,000 
worth  of  silver  and  gold. 

Then  came  the  after  effect  of  this  and  far 
reaching  it  was.     The  wire  proved  a   failure. 
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but  it  indicated  to  Mr.  Smith  the  possibilities 
of  refining  copper  in  this  manner  and  ob- 
taining the  silver  and  gold  as  a  by-product. 
Upon  the  failure  of  the  wire,  he  started  a 
plant  for  the  electrolytic  refining  of  copper 
and  it  was  the  first  or  second  plant  in  the 
world.  The  wealth  in  the  mud  produced  in 
plating  the  wire  had  been  instrumental  in 
starting  the  electrolytic  copper  industry  which 
has  now  become  of  such  magnitude  that  near- 
ly all  of  the  copper  of  the  world  is  refined  by 
it. 

I  cite  these  examples  to  indicate  to  the  mem- 
bers of  the  National  Eleciroplaters'  Associa- 
tion that,  while  their  efforts  in  contributing 
original  material  may  not  immediately  be 
crowned  with  success,  there  is  the  secondary 
effect  that  is  sure  to  come.  We  cannot  have 
too  much  knowledge  of  the  plating  industry 
and  when  contributions  are  thus  made  we 
never  know  how  far  reaching  the  effect  may 
be. 


THe  Electrolytic    EtcHing  of 
Copper  stnd  Zinc. 


According  to  a  patent  recently  issued  to 
Albert  D.  Lapointe  of  Sioux  City,  Iowa,  the 
etching  of  zinc  may  be  readily  and  expedi- 
tiously carried  on  by  electrolytic  means.  The 
method  is  as  follows : 

The  zinc  plate,  having  the  necessary  resist 
on  it  to  make  the  desired  design,  is  placed  in 
a  solution  of  nitrate  of  zinc  standing  35  de- 
grees Beaume'.  It  is  made  the  anode  and  a 
sheet  of  copper  or  brass  is  made  the  cathode. 
The  etching  takes  about  15  minutes. 

For  copper  or  brass,  a  solution  of  nitrate 
of  copper  of  the  same  strength  is  used. 


Although  pure  cobalt  has  practically  the 
same  chemical  properties  as  nickel,  it  is  slight- 
ly harder  and  has  a  pink  shade  of  color. 


In  plaster  of  Paris  molding,  the  usual  diffi- 
culty is  in  not  completely  drying  the  mold. 
Unless  it  is  "bone  dry"  the  metal  will  not  fill 
the  mold  as  the  steam  produced  from  the 
dampness  will  blow  the  metal  away  from  the 
surface  of  it.  In  order  completely  to  expel  all 
the  moisture  from  the  mold,  it  must  be  heated 
nearly  red  hot.  It  should  also  be  used  while 
warm,  in  order  to  prevent  absorption  of  mois- 
ture from  the  air. 


A  Brig'Ht  Dip  for  Brass    and 
Bronze  Castings. 

It  is  frequently  necessary,  in  a  brass  foun- 
dry, to  dip  castings  and  just  how  to  make  a 
dip  which  will  give  good  results  is  not  known. 
The  dipping  of  castings  requires  a  different 
dip  from  that  of  sheet  metal  goods  and  in 
order  to  remove  the  scale,  oxide  and  sand  and 
leave  a  Ijright  surface,  it  must  act  rather 
energetically.  A  dip  which  will  give  good 
results  on  castings,  is  usuallv  too  violent  and 


Fig. 


The  Valve  Before  Dipping. 


will  give  too  rough  a  surface.  In  the  case  of 
castings,  however,  the  surface  is  rough  at  the 
beginning  and  the  acid  does  not  render  it 
more  so. 


Fig.  2.    The  Vaive  After  Dipping. 

In  the  case  of  a  dip  of  strong  nitric  acid, 
the  casting  is  given  a  bright  surface  but  not 
of  the  character  desired,  and  the  acid  also  .s 
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apt  to  work  too  rapidly.  If  sulphuric  acid  's 
mixed  with  it  in  the  regular  dip  proportion,  it 
works  too  slow!)-.  The  addition  of  a  small 
amount  of  water  has  been  found  to  give  the 
necessar_v  action  and  allow  the  dip  to  work 
rapidly  and   smoothh". 

The  following  dip  will  give  good  results  on 
brass,  bronze  or  composition  castings  : 

Nitric    Acid 2  gallons 

Sulphuric    Acid i  gallon 

Water    Yi  gallon 

The  water  is  first  poured  in  a  stone  crock 
and  then  the  nitric  acid  poured  into  it.  The 
sulphuric  acid  is  then  poured  into  this  mix- 
ture. It  will  become  hot,  and  should  be 
allowed  to  cool  down  a  little  before  using  as 
it  works  too  rapidly  when  very  hot. 

The  nitric  acid  used  is  the  same  as  aqua- 
fortis, of  course,  and  should  be  from  38  to  41 
degrees  Beaume'  in  strength.  The  sulphuric 
acid  is  oil  of  vitriol  and  should  be  about  66 
degrees  Beaume. 

The  dip  works  best  when  warm  and  a  tem- 
perature of  from  100  to  120  degrees  F.  is 
satisfactor}'.     If  cold  it  works  too  slowly. 

In  dipping  the  castings,  they  should  be  free 
from  grease  or  oil  or  the  dip  will  not  work 
evenly.  Immerse  them  in  the  dip  and  as  soon 
as  the  acid  begins  to  "bite,"  remove  and  rinse 
in  cold  water.  If  the  surface  is  not  even  a 
second  dip  is  usually  necessary,  but  care  must 
be  taken  about  introducing  water  into  the  dip. 
If  it  contains  too  much,  it  will  not  work  well 
and  the  surface  of  the  dipped  castings  will  be 
dull  and  flat. 

In  case  the  dip  does  not  remove  all  the 
scale  and  oxide  from  the  surface,  as  frequent- 
ly happens  with  badly  discolored  or  oxidized 
castings,  it  is  well  to  remove  the  casting  from 
the  dip,  and  without  rinsing,  allow  the  acid  to 
act  upon  the  surface  in  the  air.  Then  return 
to  the  dip  and  afterwards  remove  and  rinse. 
In  this  manner,  the  surface  will  be  bright  and 
uniformly  clean. 

After  the  castings  have  been  dipped  and 
the  surface  is  bright  and  clean,  they  should  be 
well  rinsed  in  cold  water  to  remove  every 
trace  of  acid,  then  in  hot  water  that  is  clean 
and  allowed  to  dry  off  spontaneously.  It  is 
an  excellent  plan,  after  the  castings  have 
been  well  rinsed,  to  immerse  them  in  a  hot 
water  solution  containing  soap  of  some  kind. 
Whale  oil  soap,  fig  soap  or  other  varieties  of 
a  similar  nature  which  are  not  too  strong  in 
alkali    may   be   used.     The    solution   need    not 


be  strong.  Dissolve  an  ounce  of  the  soap  in  a 
gallon  of  water  and  keep  hot.  Immerse  the 
castings  in  this  solution  and  then  take  out  and 
allow  them  to  dry  off.  In  this  manner  a  film 
of  soap  is  left  on  the  surface  which  causes 
the  water  to  dry  off  or  run  oft'  from  the  sur- 
face easily  and  also  covers  the  metal  with  a 
greasy  coating  which  will  serve  to  prevent 
stain  and  tarnish.  This  method  is  used  ex- 
tensively in  drying  off  metal  goods  after 
plating  or  dipping  and  can  be  applied  to  cast- 
ings with  equally  as  good  results. 


Reduction  of  CHloride  of 
Silver  lay  Zinc. 


The  reduction  of  chloride  of  silver  by  zinc 
IS  the  simplest  method  of  obtaining  metallic 
silver  from  it  as  it  is  rapid  and  certain.  It  is 
superior  to  the  method  employing  iron  instead 
of  zinc,  as  this  is  slow.  It  is  also  better  than 
nielting  the  chloride  with  soda  ash. 

The  chloride  of  silver  which  should  not  be 
dried  after  precipitation,  (although  it  will 
work  if  it  is  dry  but  slower)  is  placed  in  a 
porcelain  or  glass  vessel  and  a  mixture  of 
equal  parts  of  muriatic  acid  and  water  is 
poured  on  it.  Pieces  of  zinc  sheet  or  other 
form  of  the  metal  are  placed  in  the  vessel  in 
contact  with  the  chloride  of  silver.  The  acid 
immediately  begins  to  act  upon  the  zinc  and 
hydrogen  gas  is  liberated.  The  nascent  hy- 
drogen thus  formed  reduces  the  chloride  of 
silver  to  metallic  silver  and  chloride  of  zinc 
i?  produced. 

The  acid  and  chloride  of  silver  in  the  dish 
should  be  stirred  from  time  to  time  to  expose 
fresh  surface  to  the  zinc.  As  the  silver  is 
reduced  it  is  noticeable  by  the  dark  gray  color. 
When  the  action  ceases,  either  by  the  dis- 
solving of  all  the  zinc  or  by  reason  of  all  the 
acid  having  been  used  up,  add  more  zinc  or 
more  acid  as  the  case  may  be  and  allow  the 
action  to  go  on  until  all  the  mass  is  dark 
gray  and  settles  readily.  W'hen  this  has  taken 
place  it  is  well  to  allow  the  action  to  continue 
for  a  time  longer  in  order  to  make  certain 
that  all  the  chloride  of  silver  has  been  reduced. 

The  solution  now  contains  chloride  of  zinc, 
and  if  the  action  is  allowed  to  go  on  until 
there  is  no  more  gas  given  off  when  there  is 
still  zinc  in  the  vessel,  the  chloride  of  zinc  will 
be  neutral.  It  is  readily  poured  off  and  may 
be  employed  as  a  soldering  flux.  The  metallic 
silver  is  washed  by  pouring  water  on  it  and 
stirring,    afterwards    pouring    off    the    water 
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after  the  silver  has  settled.  The  washing  is 
repeated  five  or  six  times  or  more  until  all 
tlie  chloride  of  zinc  is  washed  out.  The  silvvr 
IS  then  dried  and  melted  in  a  graphite  crucible 
under  a  layer  of  borax.  If  well  washed  from 
the  zinc,  the  silver  will  be  pure. 

Sulphuric  acid  may  lie  used  instead  of  the 
nniriatic  acid,  but  does  not  work  as  rapidly. 
If  used,  it  should  be  diluted  with  about  x 
parts  of  water. 


Afi    Inexpensive    MetHod    of 
Placing  Patterns  on  a  Plate. 


The  process  recently  patented  by  Huj^h 
McPhee  of  Tarrytown,  X.  V.,  foreman  of  the 
brass  foundry  of  the  Maxwell-Briscoe  ]\Iotor 
Co.,  for  puttintf  patterns  on  plates,  has  met 
with  such  success  that  we  feel  justified  in  call- 
ing the  attention  of  brass  founders  to  it. 
The  advantages  of  the  process  are  : 
I.  Reduction  of  expensive  pattern  shop 
labor. 


The  Method  of  Placing  the  Patterns  on  the  Plate. 


Fulminate  of  gold  is  made  by  precipitating 
a  solution  of  chloride  of  gold  with  ammonia. 
It  is  a  very  useful  material  in  gold  plating  as 
it  may  be  used  for  replenishing  a  gold  plating 
bath  without  introducing  any  foreign  sub- 
stance. For  this  reason  it  has  always  been 
extensively  used  and  gives  an  excellent  goUl 
deposit. 


J.  The  mounting  of  i)atterns  heretofore 
thought  impossible,  because  of  a  lug  or  boss 
l.ieing  off-center,  and  thus  preventing  a 
straight  parting  line. 

3.  The  mounting  of  gates  of  patterns,  now 
being  used  on  the  bench,  without  additional 
pattern  shop  expense. 

4.  Perfectly  matched  castings,  as  shifts  are 
impossible. 
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Where  no  pattern  whatever  has  been  made 
of  the  piece  to  be  molded  or  mounted,  a  master 
pattern  of  wood  is  first  made.  From  this,  the 
patterns  necessary  to  fill  a  flask  are  made  of 
metal.  They  may  be  made  of  any  desired 
metal  and  cast  solid  or  cored  out  as  may  be 
necessary  for  rendering  them  light.  These 
patterns  are  finished  up  in  the  pattern  shop, 
but  all  other  work  on  them  is  done  in  the 
foundry. 

The  body  of  the  plate  upon  which  the  pat- 
terns are  mounted  is  made  of  a  composition 
as  this  readily  handled,  wears  like  a  hard 
metal  and  its  cost  is  small.  This  is  encased  in 
an  iron  frame  which  holds  the  flask  pins. 
These  frames  are  drilled  to  fit  the  flasks  per- 
fectly, in  the  same  manner  as  plates  to  which 
patterns  are  usually  mounted  must  be. 

Should  patterns  mounted  on  one  of  these 
plates  become  obselete,  the  composition  center 
is  readily  removed  and  the  iron  frame  can 
then  be  used  for  another  plate.  Gated  pat- 
terns on  hand,  may  be  used  the  same  as  other 
patterns. 

The  illustration  herewith  shown  will  serve 
to  indicate  the  method  of  mounting  the  pat- 
terns and  the  little  expense  necessary  can  at 
once  be  appreciated. 


THe  MaKing  and    Casting  of 
A.luxninuxn-BronZe. 


A  Good   Flux  for  Refining'  Bab- 
bit    Metal,    Solder    or    otber 
Tin  and  Lead  A.lloy^s. 


When  the  tin  or  lead  alloys,  such  as  babbitt 
metals,  solders,  or  type  metals  become 
oxidized  by  overheating  or  exposure  to  the 
air  too  long  while  melted  ;  or  when  they  con- 
tain zinc  or  other  foreign  metals,  refining 
must  be  carried  on.  This  can  be  carried  on 
in  a  small  way,  even  in  an  iron  ladle,  by  the 
use  of  the  following  flux : 

Sal-Ammoniac     4  lbs. 

Sulphur     2  lbs. 

Powdered    Charcoal    i  lb. 

Rosin      I  lb. 

Grind  the  whole  together  so  as  to  thorough- 
ly mix  and  the  flux  is  then  ready  for  use.  It 
is  sprinkled  on  the  surface  of  the  molten 
metal  and  stirred  in.  When  the  smoke  has 
passed  off,  the  residue  is  skimmed  off  when 
it  will  be  found  that  the  refined  metal  is  clear 
and  flows  freely.  Several  applications  of  the 
flux  may  be  necessary  in  soft  metals  that  are 
quite  impure. 


Aluminum-bronze  is  an  excellent  alloy  and 
is  superior,  when  well  cast,  to  manganese- 
bronze.  The  cost  of  manganese-bronze  is  so 
much  lower  that  it  has  replaced  aluminum- 
bronze  to  a  very  large  extent  and  very  few 
foundrymen  have  had  much  experience  with 
it. 

The  superiority  of  alumnium-bronze  over 
manganese-bronze  is  in  the  following  prop- 
erties : 

1.  It  is  possible  to  obtain  a  higher  tensile 
strength. 

2.  It  is  more  homogeneous  and  less  apt  to 
crystallize  in  the  center  of  the  casting. 

3.  It  is  tougher  and  will  bend  more  for  the 
same  tensile  strength. 

4.  It  is  more  non-corrosive. 

The  difficulties  in  casting  it  are  two  only  : 

1.  The  shrinkage. 

2.  The  oxidation  when  poured. 

The  shrinkage  is  a  natural  result  as  all 
strong  allo3^s  shrink  excessively.  This  is  al- 
ways an  indication  of  strong  metals.  It 
shrinks   more  than   manganese-bronze. 

The  oxidation  or  formation  of  dross  is  no 
more  than  manganese-bronze,  however,  and 
those  who  are  accustomed  to  the  methods  of 
casting  this  alloy  should  have  no  difficulty 
with  aluminum-bronze. 

The  Mixture. 
The    best    "all    around"    mixture    for    sand 
castings  consists  of  the   following: 

Copper    90% 

Aluminum     I0% 

If  more  toughness  is  desired,  then  the 
amount  of  aluminum  may  be  reduced  to  9% 
and  the  copper  increased  to  91%.  In  case  a 
harder  alloy  is  desired,  the  aluminum  is  in- 
creased to  11%  and  the  copper  reduced  to 
89%.  The  90  and  10  mixture,  however,  an- 
swers for  the  majority  of  the  work  and  is 
known  as  "10  per-cent  alumnium-bronze." 
For  all  kinds  of  engineering  castings,  marine 
work,  valves,  bolts,  and  similar  work  it  is  the 
mixture  to  use.  The  11%  bronze  is  very  hard 
and  without  elongation  and  reduction  of  area 
and  is  suitable  for  dies  and  castings  that  are 
required  to  be  very  hard.  The  9%  mixture  is 
rarely  used  for  castings.  With  the  exception 
of  these  three  mixtures,  the  other  aluminum- 
bronzes  are  not  used  for  sand  castings. 
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Making  the  Aluniiiium-Brojiae. 
To  make  a  io%  aluminum-bronze,  take  the 
following : 

Copper 90  lbs. 

Aluminum     10  lbs. 

As  there  is  very  little  waste  of  the  aluminum 
in  making,  it  is  ordinarily  unnecessary  to  use 
any  more  than  the  desired  amount,  although  for 
very  accurate  work  it  is  necessary  to  allow 
abnnt  0.20%  for  the  loss.  The  following  will 
indicate  the  actual  waste  of  the  aluminum  in 
melting.  An  aluminum-bronze  was  made  con- 
taining 90%  copper  and  10%  aluminum.  It 
was  analyzed  after  it  had  been  made  and 
poured  into  ingots.  After  melting  again,  an- 
other analysis  was  made.  The  results  were 
as   follows  : 

Original   Ingot. 

Copper    89.98% 

Aluminum    10.02% 

After  Melting. 

Copper    90.17% 

Aluminum    9.83% 

The  loss  of  aluminum  in  melting  was, 
therefore,  0.19%.  This  represents  the  aver- 
age loss  occurring  in   practice. 

The  copper  used  must  be  of  the  best  quality, 
if  the  highest  tensile  strength  is  desired. 
Hither  the  best  Lake  or  electrolytic  should  be 
employed.  Casting  brands  or  scrap  copper  do 
not  give  good  results.  The  aluminum  should 
be  as  pure  as  possible.  Ordinary  commercial 
aluminum  of  about  99%  aluminum  cdntent  is 
generally  employed. 

The  copper  is  melted  in  a  graphite  crucible 
without  any  flux,  except  to  keep  it  well  cov- 
ered with  charcoal.  This  is  quite  essential  as 
it  prevents  the  oxidation  while  the  melting  is 
taking  place.  Put  some  charcoal  in  the 
crucible  with  the  copper  while  it  is  melting, 
and  then  keep  it  well  covered  while  the  melt- 
ing is  going  on. 

When  the  copper  is  all  melted,  which  can 
be  ascertained  by  an  iron  or  graphite  stirrer, 
the  aluminum  is  introduced.  This  is  pre- 
viously warmed  to  dry  it,  and  then  added  as 
spelter  would  be  introduced.  The  aluminum 
melts  and  floats  to  the  top.  When  all  has 
been  added  and  has  melted  and  remains  on 
the  top  of  the  copper,  stir  with  a  graphite 
stirrer  in  a  very  thorough  manner.  The 
aluminum  and  copper  immediately  react  and 
the     resulting    bronze     immcdiatelv     becomes 


white  hot.  This  is  caused  by  the  affinity  of 
the  copper  for  the  aluminum.  Scrap  metal 
should  be  added  to  reduce  the  heat  of  the 
bronze,  and  then  it  is  poured  into  ingot  molds. 
Do  not  attempt  to  use  the  aluminum  bronze 
for  making  castings  upon  the  first  melt.  It  is 
never  good.  The  ingots,  thus  made  should  be 
remelted  and  poured  into  the  castings.  In 
this  manner  it  is  possible  to  obtain  satisfac- 
tory metal. 

Melting   the  Metal  for  Making   Castings. 

The  ingot  metal  obtained  by  melting  the 
aluminum  bronze  once  is  used  for  making  the 
castings.  It  is  remelted  in  crucibles  and  kept 
well  covered  with  charcoal     Like  manganese- 


Gate  of  Aluminum-Bronze  Showing  Deep  Shrinkage. 

bronze,  the  secret  of  obtaining  a  high  tensile 
strength  and  sound  castings  is  in  the  melting. 
If  overheated,  or  allowed  to  "soak"  in  the  fire 
(i.  e.  to  remain  in  the  furnace  for  some  time 
after  it  has  melted)  gas  will  be  absorbed 
from  the  products  of  combustion,  and  when 
the  casting  cools  in  the  mold,  these  gases  are 
expelled  with  the  formation  of  blowholes. 
The  right  method  of  melting  is  to  melt  metal, 
keep  well  covered  with  charcoal,  and  when  at 
the  right  pouring  temperature,  remove  and 
pour  into  the  mold.  In  order  to  obtain  the 
best  results,  the  mold  should  always  be  ready 
before  the  metal.  It  is  a  common  error  to 
have  the  metal  melted  before  the  mold  is  com- 
pleted and  then  allow  it  to  "soak."     This  in- 
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variably  results  in  injury  to  the  aluminum- 
bronze  ;  in  fact,  this  rule  is  equally  applicable 
to  all  metals. 

The  mold  used  for  casting  aluminum-bronze 
is  made  of  green  sand  as  this  has  been  found 
preferable  to  a  dry  sand  mold.  Dry  sand 
molds  are  hard  and  do  not  allow  the  casting 
to  contract  readily  without  rupture,  while  a 
green  sand  mold  is  soft  and  does  not  interfere 
with  the  shrinkage.  The  mold  should  be 
rammed  as  soft  as  possible  and  the  sand 
worked  as  dry  as  it  can  be  used.  These  two 
features  are  very  essential  as  may  be  indicated 
as  follows : 

A  mold  rammed  too  hard  will  not  allow  the 
metal  to  shrink  evenly  and  the  casting  will 
usually  crack.  In  addition,  such  a  mold  is  apt 
to  "blow"  and  produce  a  bad  spot  on  the  sur- 
face of  the  casting. 

A  mold  that  is  made  of  sand  too  wet  will 
cause  the  metal  to  bubble  when  poured  with 
the  formation  of  dross. 

Risers. 

Like  manganese-bronze,  risers  must  be  used 
on  an  aluminum-bronze  casting  without 
economizing.  They  must  also  be  of  sufficient 
size  to  cool  after  the  casting  itself  has  cooled. 
It  is  often  found  that  an  apparently  sound 
casting  can  be  obtained  without  any  risers  at 
all,  and  the  casting  has  a  good  appearance. 
When  cut  open,  however,  the  inside  of  the 
casting  will  be  found  hollow.  The  outside 
had  cooled  first,  and  had  drawn  from  the 
inside  leaving  it  with  a  large  shrink-hole. 
Risers  are  the  only  "salvation"  of  aluminum- 
bronze.  When  properly  placed  and  of  suffi- 
cient size,  it  is  possible  to  make  any  kind  of 
casting  that  can   be   produced   in   sand. 

Dross. 

The  problem  of  dross  in  casting  aluminum- 
bronze  is  equally  as  important  as  the  risers, 
and  it  is  one  of  the  great  obstacles  in  casting 
this  alloy.  To  prevent  its  introduction  into 
the  mold,  the  bronze  should  be  poured  at  the 
lowest  possible  temperature  at  which  it  will 
run.  It  is  surprising  at  how  low  a  heat  the 
metal  can  be  poured,  and  the  large  amount  of 
aluminum  in  it  is  the  reason  for  it.  Although 
apparently  sluggish,  it  will  run  into  the  thin 
portions  without  difficulty. 

In  order  to  keep  the  dross  out  of  the  cast- 
ings, as  long  a  gate  as  possible  should  be  used. 
The  bronze  thus  clears  itself  while  running 
into  the  mold  and  the  dross  will  be  found  in 


the  gate  and  not  in  the  casting.  Pour  quietly 
and  do  not  attempt  to  force  the  metal  into  the 
mould  or  the  dross  will  be  forced  in  also.  In 
large  castings,  the  use  of  a  skim-gate  is  very 
efficacious  and  holds  back  the  dross  to  a  re- 
markable degree.  The  use  of  a  horn-sprue  is 
also  necessary  in  large  castings.  It  may  be 
said,  however,  that  care  must  be  taken  to 
avoid  allowing  the  bronze  to  drop  too  far  in 
the  mold  and  thus  stir  it  up  while  running.  It 
is  a  rule  in  casting  aluminum-bronze  to  have 
it  run  as  quietly  as  possible.  Whenever  it  is 
agitated,  dross   forms. 

Difficulties  and  Cause. 

The  difficulties  may  be  summed  up  as  fol- 
lows : 

Casting  cracked.  Sand  rammed  too  hard 
or  poor  copper  containing  impurities  has  been 
used. 

Shrink-holes  in  castiiuj.  Risers  not  large 
enough   or   not  placed   in   right   position. 

Blozvholcs  in  casting.  Metal  not  melted 
twice  or  overheated  in  melting. 

Wavy  and  Dirty  Spot  on  Casting.  Blovv 
from  wet  sand  or  sand  rammed  too  hard  with- 
out venting. 

Dross  in  casting.  Gatt  too  short,  metal 
poured  too  rapidly,  metal  poured  too  hot. 
Wet  sand,  which  agitates  the  metal  by  expul- 
sion of  steam,  also  causes  it. 

As  a  usual  rule,  all  aluminum-bronze  cast- 
ings should  be  poured  "flat"  as  there  is  no 
difficulty  in  running  them  and  they  will  come 
cleaner  than  when  poured  on  end.  The  ap- 
pearance of  the  top  of  the  gate  is  usually  a 
good  indication  of  the  character  of  an  alum- 
inum-bronze casting,  and  when  it  shrinks 
down  deeply,  like  that  shown  in  the  illustra- 
tion, the  casting  will  usually  be  found  sound. 


It  is  standard  practice  to  keep  brass  or 
bronze  covered  with  charcoal  while  melted. 
Charcoal  forms  a  reducing  covering  for  the 
metal  and  is  free  from  sulphur. 


Valve  castings,  bronze  pump  cylinders  and 
similar  castings  to  stand  pressure,  may  be 
prevented  from  leaking  by  pouring  shellac  on 
the  inside  and  then  applying  air  pressure  to 
force  it  into  the  press.  When  this  has  been 
done,  the  casting  is  warmed  for  some  time  to 
harden  the  shellac.  This  process  is  more  effi- 
cacious in  stopping  the  "sweating"  of  castings 
than  it  is  in  eliminating  pin  holes  leakages. 
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MsiRing   Ttingsten    Lamp    Fila-      The    "Eclipse"    Air-BriisK   for 
ments  in  England.  Lacctuering. 


The  following  description  of  the  method  of 
making  tungsten  lamp  filaments  in  England  is 
from  the  Ironiiiougers'  Chronicle: 

The  tungsten,  as  received  from  the  Conti- 
nent, is  a  hlack  powder  of  flour-like  fineness, 
but  it  is  not  fine  enough  for  making  filaments, 
and  has  to  be  re-ground  foi  ten  days  in  a  mill 
at  the  works.  It  is  then  taken  to  the  chemical 
department,  and  spends  first  thirty  hours  in 
hydrochloric  acid,  and  then  twenty-four  hours 
in  an  alkali  solution  to  burn  the  metal.  It  is 
then  copiously  w^ished  with  distilled  water, 
and  the  resulting  paste  is  afterwards  "pep- 
tisod"  with  a  solution  of  anmioniuni  chloride. 
Altogether  the  several  operations  on  the  tung- 
sten paste  take  ten  days  in  the  chemical  de- 
partment. Then  it  goes  to  the  private  labo- 
ratory, where  it  is  elaborately  tested  for 
purity,  and  then  calendered;  that  is,  rolled 
between  polished  steel  rolls,  to  make  it  dry 
and  crisp  before  it  is  drawn  into  filaments. 
The  tungsten  paste  is  then  taken  to  the 
'squirting"  room.  Here  it  is  placed  in  a  ma- 
chine of  special  design,  and  forced  or  squirted 
through  diamond  dies  of  a  diameter  of  .004 
of  an  inch,  and  the  filament  is  drawn  out  like 
a  fine  glossy  hair,  .020  of  a  millimetre  in 
diameter.  The  filaments  fall  from  the  dia- 
mond dies  on  a  sheet  of  white  paper  on  a 
shifting  table,  so  that  they  form  graceful 
loops.  Then  they  are  cut  into  lengths,  and 
are  baked  for  a  short  time  in  a  gas  oven. 
Thence  they  are  taken  to  the  forming  depart- 
ment. Here  each  filament  is  placed  in  a 
vacuum  jar,  and  an  electric  current  is  passed 
through  it  to  "form"  it.  At  first  the  filament 
glows  a  dull  red,  and  then  (piickly  brightens  to 
brilliant  incandescence,  when  the  current  is 
automatically  cut  off,  and  the  filament  is  ready 
lor  taking  to  the  lamp  department.  In  the 
t'orming  room  each  girl  has  to  look  after  two 
vacuum  chambers,  and  the  deftness  and  skill 
with  which  they  handle  the  hair-fine  filaments 
;<  remarkable. 


In  using  chloride  of  zinc  as  a  soldering  tlux. 
ii  should  be  as  strong  as  possil)le.  When  it 
contains  water,  it  does  not  work  as  readily,  as 
the  water  must  be  evaporated  before  the  flux 
acts  on  the  solder  and  thus  hinders  the  rapid- 
<tv   of   action. 


A  new  air-brush  for  use  in  lacquering  metal 
goods  has  been  developed  by  the  Eclipse  Air- 
I'rush  and  Compressor  Co.  of  Bloomfield,  N. 
J.,  and  which  is  herewith  illustrated.  It  is 
constructed  upon  scientific  principles  and  is  an 
efficient  machine. 


Fig.  1.     Arranxement  of    the  "Eclipse"  Air   Brush. 


The  brush  is  operated  at  a  pressure  of  from 
5  to  25  lbs.  It  is  air-tight  and  cannot  spill  or 
drip.  It  can  be  tipped  or  turned  in  any  way 
without  leakage.  Xo  aligimient  of  the  nozzles 
is  necessary  and  it  cannot  get  out  of  adjust- 
ment. The  parts  are  readily  cleaned  and  are 
carefully  made  for  hard  usage  in  the  factory. 

The  advantage  of  the  spraying  method  for 
lacquering  needs  no  comment  except  to  say 
that  it  is  rapidly  increasing.  It  has  much 
superiority  over  brush  lacquering  as  an  even 
coating  may  be  obtained  without  danger  of 
showing  brush  marks.  The  lacquer  may  also 
be  put  on  as  thickly  as  desired  which  cannot 
Ic  done  with  the  brush  as  one  coat  will  take 
I'fi   the  previous  one. 
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This  company  is  also  placing  on  the  market 
the  "Eclipse  Air  Filter,"  shown  in  Fig.  2. 
These  filters  may  be  used  on  any  air  brush  as 
well  as  those  made  by  this  company,  and  the 
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BRASS 
GAUZE 


Fig.  2.     The  "Eclipse"  Air  Filter. 

air  used  for  spraying  the  lacquer  is  thus  freed 
from  oil,  dirt,  moisture  or  dust  which  will 
spoil   the   work. 


Baird  Machine  Co.,  Oakville,  Conn.,  for  use 
with  steel  balls  in  the  burnishing  and  buffing 
process,  has  resulted  in  the  developme.. 
perfection  of  many  original  ideas,  all  oj  ..hh-u 
are  incorporated  in  the  new  design  of  machine 
for  this  work  as  illustrated  herewith. 

When  in  operation,  the  barrels  are  in  a  hor- 
izontal position,  but  for  emptying  or  filling 
they  may  be  easily  tilted  as  they  are  support- 
ed on  trunnions  near  their  centers  by  heavy 
yokes  secured  to  the  driving  shafts.  The 
locking  device  which  holds  them  in  a  hori- 
zontal position  is  simple  and  convenient,  the 
method  of  holding  the  cover  to  which  a 
gasket  is  secured,  effectual^  prevents  leakage, 
requires  very  little  time  to  operate  and  affords 
no  loose  parts  to  get  lost.  A  pulley  of  ample 
size  drives  both  barrels  through  suitable  bevel 
gears  and  friction  clutches  and  the  arrange- 
ment is  such  that  either  barrel  may  be  oper- 
ated entirel}'^  independent  of  the  other.  This 
allows  the  operator  to  run  one  barrel  while 
emptying  or  filling  the  other  which  results  in 
considerable  saving  of  time.  Owing  to  the 
use  of  friction  clutches  the  driving  pulley 
should  be  bolted  direct  to  line  shaft,  the  use 
of    a    countershaft    being     unnecessary.      All 
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HARDWOOD  LINING 
PASS  COVER 


TKe     "Baird"     Improved     Ball 
BurnisHing  Barrel. 


The  remarkable  success  of  the  Double  Hor- 
izontal  Tilting  Tumbling  Barrel  built  by  the 


bearings  are  bronze  bushed  and  of  generous 
proportions,  the  main  shaft  bearings  being 
ring  oiled.  The  barrels  are  polygonal  and  arc 
lined  with  maple,  this  construction  permitting 
of  the  easy  removal  of  all  wearing  parts,  pro- 
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longing  the  life  of  the  machine  ahnost  indefi- 
nitely, and  also  of  rolling  brass  or  plated  arti- 

The  barrels  inside  are  loj^  inches  in  diam- 
eter and  24  inches  long,  experience  having 
taught  us  that  the  small  diameter  lessens  the 
danger  of  bending,  denting  or  otherwise  in- 
juring small  or  delicate  parts  without  retard- 
ing the  speed  or  quality  of  finish. 


THe  Automatic  Buffing  of 
Metal  Goods. 


The  difficulty  experienced  in  buffing  large 
articles  by  hand  has  been  overcome  by  the 
automatic  buffing  machine  made  by  The  Auto- 
matic Buffing  Machine  Co.  of  Buffalo,  N.  Y. 
This  machine  is  herewith  shown  and  is  in- 
tended for  the  polishing  and  buffing  of  large 
or  small  metal  goods,  such  as  lamp  parts, 
shells,  rings  and  many  similar  classes  of  work. 

The  article  to  be  buffed  is  chucked  on  the 
end  of  the  machine  and  ib  automatically   fed 


The  Automatic  Buffing:  Machines  in  Operation. 


Electric  cleaners  are  not  extensively  used  on 
brass  as  they  do  not  give  as  good  results  as  on 
steel.  While  they  work  well  on  brass  when 
new,  a  small  amount  of  the  metal  dissolves 
during  each  immersion  and  then  deposits  upon 
the  surface  of  the  next  article  immersed 
making  a  film  on  the  surface  which  causes  the 
metal  deposited  upon  it  to  peel.  For  iron  and 
steel,  electric  cleaners  are  excellent  and  ex- 
tensively used. 


against  the  polishing  or  buffing  wheel.  The 
power  for  driving  the  machine  is  obtained  by 
a  shaft  driven  from  overhead.  A  special 
polishing  lathe  carries  the  buff  or  polishing 
wheels  and  this  is  driven  by  a  belt. 

Owing  to  the  uniform  pressure  obtained  on 
the  buff  wheels,  it  is  unnecessary  to  use  the 
highest  grade  of  buff  wheels,  but  cheap  ones 
answer  all  purposes.  Skilled  labor  is  unneces- 
sary in  operating  it  and  a  l>oy  can  attend  to 
two  machines. 
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Question  No.  941.  We  submit  some  steel 
buckles  to  you.  These  are  to  be  plated  with 
copper  and  then  oxidized  in  liver  of  sulphur. 
In  other  words,  the  goods  are  to  be  finished 
in  "oxidized  copper."  The  buckles  are  plated 
in  baskets  in  a  cyanide  copper  solution  stand- 
ing 15°  Beaume  and  for  about  20  minute,-.. 
Thev'are  then  oxidized  in  a  weak  liver  of  sul- 
phur solution,  not  over  ^  oz.  to  the  gallon. 
The  copper  deposit  itself  stands  well  on  the 
wheel,  but  when  we  buff  after  oxidizing,  the 
wheel  cuts  through  to  the  steel.  We  use  a 
small  felt  wheel  about  4>4  in.  in  diamter  by 
14  in.  face.  We  have  tried  various  speeds  but 
without  result.  We  want  to  cut  through  the 
oxidize  in  places  so  that  the  copper  will  sho'.v, 
but  when  we  attempt  it,  we  always  cut  through 
to  the  steel.  What  kind  of  a  wheel  should  be 
used? 

Answer.  Your  difficulty  is  in  not  depositing 
enough  copper  on  the  buckles.  You  must 
realize  that  the  liver  of  sulphur  attacks  the 
copper,  forming  sulphide  of  copper.  When 
the  copper  deposit  is  quite  thin,  as  yours  is,  it 
is  completely  converted  into  sulphide  of 
copper.  When  the  felt  wheel  strikes  it,  there- 
fore, it  is  removed  and  the  steel  left  bare. 

The  remedy  is  to  put  on  a  heavier  copper 
deposit.  It  would  seem  that  either  your 
current  is  deficient  or  your  solution  does  not 
contain  enough  copper  so  that  you  are  not 
putting  on  enough  copper  in  the  given  time. 
From  20  to  30  minutes  ought  to  give  you  a 
deposit  that  will  stand  if  your  solution  is 
strong  enough  in  metal  and  you  use  a  current 
of  the  right  strength.  You  can,  of  course, 
give  your  buckles  a  longer  time  in  the  solu- 
tion. 

Question  No.  942.  In  casting  manganese 
bronze  handles  on  malleable  iron  automobile 
levers,  how  can  the  porosity  be  avoided?  The 
castings  are  spongy  and  unsound. 

Answer.  You  should  have  no  difficulty  with 
this  operation.  In  fact,  the  bronze  should 
cast  very  soundly  as  the  malleable  iron  handle 
acts  as  a  chill.  The  handle  should  first  be 
heated  red  hot,  however,  to  burn  off  grease 
and  oil  and  then  allowed  to  cool  before  setting 
in  the  mold.  Vou  may  be  pouring  the  bronze 
too  hot  as  this  will  cause  the  casting  to  come 
full  of  dross  and  spongv.  Pour  as  dull  as 
possible  and  arrange  to  flow  the  metal  through 
the  mold  in  order  to  heat  up  the  iron.  If  this 
is  not  done,  it  may  be  difficult  to  cast  the 
manganese  bronze  around  the  iron,  particular- 
ly if  a  light  shell  only  is  to  be  put  on. 

Question  Xo.  944.  Can  you  advise  a  cheap 
brass  mixture  for  making  hinges?  These  are 
to  be  polished  and  nickel  plated.  The  metal 
must  stand  some  bending  without  breaking 
and  when  cast,  run  up  full  in  the  casting.  We 
are  using  a  mixture  of  2  parts  of  copper  and 
I  part  of  spelter,  but  find  it  too  expensive  for 
the  class  of  work  upon  which  the  goods  are 
to  be  used. 

Answer.     .\s  the  color  of  the  brass  is  of  no 


importance  if  the  hinges  are  to  be  nickel 
plated,  we  suggest  the  use  of  the  following 
mi.xture : 

Copper     57  H^s. 

Zinc     43  lbs. 

.\luminum     4  oz. 

The  mixture  must  be  cast  at  as  low  a  heat 
as  it  can  be  poured,  and  it  will  be  found  to  run 
very  freely.  The  mixture  will  stand  some 
bending,  but  if  found  too  stiff,  less  spelter 
(zinc)  can  be  employed.  You  cannot  cast  the 
mixture  without  the  aluminum. 

Question  No.  946.  We  are  running  a  small 
blast  furnace  for  smelting  fine  brass  washings 
and  grindines.  The  furnace  is  water  jacketed. 
We  are  using  limestone  and  plaster  of  Paris 
for  a  flux.  We  are  not  obtaining  anything 
like  the  quantity  of  metal  that  we  should,  ac- 
cording to  the  analysis.  The  slags  seem  to  be 
heavy  and  carry  from  25  to  50  per  cent  in 
copper.     What  is  the  difficulty? 

Answer.  The  trouble  is  with  your  flux. 
You  should  not  use  the  plaster  of  Paris  in  a 
blast  furnace,  as  the  sulphate  of  lime  (of 
which  it  is  composed),  is  reduced  by  the  coke 
to  sulphide  which  combines  with  the  copper 
forming  a  matte.  This  matte  is  your  slag  and 
carries  a  large  amount  of  copper  as  sulphide. 
The  fluxes  customarily  used  in  smelting 
copper  bearing  material  are  limestone  and  iron 
cinder.  The  iron  cinder  is  really  a  silicate  of 
iron  and  is  obtained  from  mills  which  roll 
iron.  It  is  the  slag  which  runs  out  from  the 
heating  furnaces  and  is  produced  by  the  action 
of  the  hot  oxide  of  iron  on  the  fire  brick  in 
the  furnace  bottom.  By  the  use  of  such 
cinder,  iron  is  introduced  into  the  slag,  and 
when  it  is  the  copper  does  not  enter  except 
in  a  small  amount.  In  other  words,  by  having 
the  slag  contain  iron,  the  copper  is  practically 
kept  out.  It  is  possible,  under  such  condi- 
tions, to  produce  a  slag  with  about  1%  of 
copper  in  it,  which  is  quite  low.  You  can  use 
the  limestone  alone,  but  the  results  are  not 
as  good  .and  more  copper  enters  the  slag 
Your  present  difficulty,  however,  is  in  the  use 
of  the  plaster  of  Paris. 

Question  Xo.  948.  What  metals  are  now 
used  for  the  spark  point  of  the  spark-plugs  )i 
gasoline  automobile  engines? 

Answer.  Pure  nickel  wire  is  now  very  ex- 
tensively used  for  this  purpose  as  it  has  a 
high  meltin-  point  and  does  not  corrode  or 
tarnish.  While  platinum  or  an  alloy  of  plat- 
inum and  iridium  is  the  best  for  this  purpose, 
the  cost  is  such  as  to  prohibit  their  use  in 
many  instances.  The  nickel  wire  seems  to 
work  well. 

Question  No.  949-  Is  metallic  cobalt 
present  in  all  commercial  nickel?  If  so,  why 
is  it  that  analyses  do  not  show  it?  What  is 
the  effect  of  cobalt  on  nickel,  particularly  in 
electroplating? 

Answer.  Metallic  cobalt  is  present  in  small 
amounts  in  all  commercial  nickel.  In  com- 
mercial  chemical   analvsis   it   is   not   customary 
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to  separate  it  from  the  nickel  as  it  is  quite  a 
difficult  and  unsatisfactory  operation  and  is 
not  considered  necessary.  The  nickel  and 
cobalt  are  obtained  together.  Cobalt  hardens 
nickel  when  present  in  considerable  quantity, 
but  in  the  amount  found  in  commercial  nickel 
the  effect  is  very  slight.  Otherwise  there  is 
no  effect.  Cobalt  is  so  nearly  akin  to  nickel 
and  is  equally  as  non-corrosive,  that  commer- 
cially one  is  as  good  as  the  other.  Cobalt 
could  be  used  in  place  of  nickel  if  desired. 
Ordinary  nickel  contains  about  i%  of  cobalt. 

QiESTiON  No.  950.  What  is  the  effect  of 
iron  in  a  nickel  solution?  There  seems  to  be 
a  dift'erence  of  opinion  on  the  subject.  Some 
platers  sav  that  the  purest  nickel  is  the  best 
for  depositing,  while  others  maintain  that  the 
addition  of  iron  gives  a  whiter  nickel. 

Aiisii'er.  The  eft'ect  of  iron  on  nickel  is  to 
render  it  harder  and  also  a  trifle  whiter. 
\\'hether  it  is  good  policv  to  use  a  pure  nickel 
anode  or  one  that  is  alloyed  with  iron  will 
remain  with  the  plater  and  he  will  have  to 
decide  according  to  his  own  case.  In  stove 
work,  a  nickel  anode  containing  a  large 
amount  of  iron  is  generally  employed.  For 
ordinary  work  an  anode  containing  from  go 
to  92  per-cent  of  nickel  is  generally  used.  If 
the  softest  nickel  is  desired,  however,  the  pure 
nickel  must  be  employed,  but  it  is  rarely  nec- 
essary. The  presence  of  a  small  quantity  of 
iron  in  the  nickel  deposit  .«eems  to  be  no  dis- 
advantage, and  anodes  containing  iron  work 
much  better  in  the  solution  than  those  that 
are  pure.  When  the  nickel  deposit  is  not 
forced,  and  a  weak  current  only  is  employed, 
very  little  iron  is  deposited  with  the  nickel. 

QuESTiox  No.  951.  What  can  be  used  for 
cleaning  brass  castings  in  a  wet  tumbling 
barrel? 

.Inszi'ei:  .\n  excellent  material  for  this 
purpose  is  small  pieces  of  hard  slag.  They 
have  sharp  edges  and  remove  the  sand  from 
the  castings  readiU-.  Iron  stars  are  also  ex- 
cellent. Ordinary  trap  rock  may  also  be  used. 
In  fact,  any  kind  of  stone  that  is  hard  and 
breaks  with  sharp  edges.  Ordinary  pebbles 
have  a  round  surface  and  do  not  attack  the 
surface  of  the  casting.  Some  brass  founders 
use  their  furnace  ashes  in  the  barrel  and  wash 
them  while  the  castings  are  being  tumbled. 
Fire  brick  may  also  be  used  for  tumbling. 

QuKSTioN  No.  952.  ?Iow  can  a  white  back- 
ground be  obtained  on  etched  brass  dials? 
The  letters  on  the  dials  are  raised  and  are  to 
be  left  black.  The  order  calls  for  this  kind 
of  a  finish  and  I  have  not  been  able  to  obtain 
it. 

Anszccr.  The  problem  is  not  as  easy  as  it 
appears.  You  will  have  to  do  it  in  the  follow- 
ing manner:  Before  your  brass  is  coated  with 
the  resist  for  etching,  deposit  a  coating  of 
black  nickel  on  it  as  light  as  possible  and  yet 
have  the  black  color.  Then  coat  with  the 
resist  and  print  as  usual  for  this  class  of 
etched  work.  Then  etch  as  usual  with  your 
perchloride  of  iron.  After  the  required  depth 
has  been  obtained,  rinse  the  dial  and  immerse 
in  a  weak  muriatic  acid  dip  to  clean  up  the 
etched  surface.     Then,  without   removing  the 


resist  from  the  letters,  give  a  deposit  in  a 
silver  plating  solution  containing  as  little  free 
cyanide  as  possible.  The  background  will  he 
coated  with  silver,  and  unless  there  is  a  large 
excess  of  free  cyanide  in  the  solution,  the 
resist  will  not  be  attacked.  Then  remove  the 
resist  and  you  will  have  a  white  background 
with  black  letters. 

Question  No.  956.  We  are  nickel  plating 
a  number  of  brass  parts  on  which  considerable 
soft  solder  is  used.  The  work  comes  from  the 
tank  rather  dark.  Can  you  suggest  a  method 
or  dip  to  overcome  the  trouble?  We  think  the 
solder  is  the  trouble  on  account  of  the  anti- 
mony it  contains.  The  analysis  of  the  solder 
is  as  follows : 

Tin     45-90% 

Lead    52.18% 

Antimony   1.75% 

Undetermined  0.17% 

The  dark  nickel  deposit  is  mostly  in  the  region 
of  the  soldered  places  so  we  believe  the  com- 
position of  the  solder  is  responsible  for  it. 

Aiisiver.  The  composition  of  the  solder  has 
nothing  to  do  with  your  difficulty.  It  is 
caused  by  the  solder  becoming  stained  or 
corroded  previous  to  immersion  in  the  nickel 
plating  solution,  either  while  being  cleaned  in 
the  alkali  solution  or  in  the  acid  dip.  Solder 
is  easily  corroded  and  when  it  is,  nickel  will 
not  deposit  upon  it  and  leaves  the  surface 
black.  If  you  are  careful  in  cleaning  not  to 
corrode  the  solder  you  will  have  no  difficulty ; 
or  if  3-0U  find  it  does  corrode  or  stain  and  -t 
cannot  be  avoided,  then  you  will  have  to  scour 
it  clean  with  pumice  and  water  previous  to 
immersion  in  the  nickel  bath.  It  is  possible, 
however,  on  the  majority  of  work  to  clean  the 
soldered   pieces   w-ithout   attacking  the   solder. 

Question  No.  957.  I  am  having  trouble 
with  my  sterling  silver  skillets  cracking  in 
rolling-.  When  first  passed  through  the  rolls, 
they  begin  to  crack  on  the  edges.  What  is  the 
cause  of  this  cracking? 

A)isiver.  As  we  do  not  know  how  you  are 
making  your  skillets  we  fear  we  have  not 
sufficient  information.  The  cracking  may  be 
caused  by  the  presence  of  foreign  metals, 
such  as  antimony,  lead  or  tin.  or  by  the  pres- 
ence of  oxide  of  copper  in  the  silver.  Tlie 
presence  of  oxide  is  the  usual  cause  of  the 
cracking  when  new  and  pure  metals  are  used. 
To  avoid  it,  keep  the  silver  well  covered  with 
charcoal  during  the  melting  so  as  to  prevent 
the  oxidation  of  the  copper.  When  the  copper 
and  the  silver  have  melted,  stir  and  then  add 
metallic  cadmium  according  to  the  following 
proportion  : 

Silver 925  parts 

Copper    70  parts 

Cadmium    5  parts 

The  cadmium  will  reduce  the  oxide  of 
copper  and  give  a  sound  and  soft  metal  that 
will  usually  roll  well.  In  melting  the  sterling, 
do  not  overheat  it  as  this  more  than  any 
other  cause,  is  responsible  for  the  oxidation  of 
the  copper  and  the  absorption  of  gases  which 
form  pin-holes  and  blisters. 
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984,503,  Feb.  14,  191 1-  PRODUCING  CAL- 
CIUM. William  C.  Arsem  of  Schenectady,  N. 
y.  Assignor  to  the  General  Electric  Co. 
Calcium  carbide  is  reduced  in  a  vacuum  fur- 
nace by  means  of  heat  to  metal  and  carbon. 


it3 


The  furnace  is  heated  by  the  electric  current 
(by  a  resistance  element)  and  the  calcium  can 
be  distilled. 

984,137,  Feb.  14,  1911.  PROCESS  OF 
HARDENING  COPPER.  Robert  A.  Hamil- 
ton and  Joshua  Henry  of  Connellsville,  Pa. 
A  mixture  of  aluminum  and  iron  pyrites  is 
heated  in  a  crucible  to  a  "high  temperature" 
and  then  poured  out  and  broken  up.  From  i 
to  3  oz.  of  this  treated  aluminum  is  added  to 
each  pound  of  copper  while  melted.  Half  an 
ounce  of  borax  and  charcoal  are  used  as  a 
flux.  The  copper  is  then  cast.  It  is  not 
stated  how  hard  the  copper  becomes  by  the 
treatment. 

984,425,  Feb.  14,  1911-  MANIFOLD 
MOLD.  Cornelius  Gorman  of  Philadelphia, 
Pa.  A  manifold  mold  so  designed  that  an- 
chors   are    unnecessary    and    provisions     are 


made  for  the  escape  of  gases.  The  cope  and 
drag  are  so  connected  that  the  minimum 
amount  of  time  is  consumed  in  opening  the 
mold. 

983,981,  Feb.  14,  191 1.  APPARATUS  FOR 
ANNEALING.  Fred  H.  Daniels  of  Worces- 
ter, Mass.  A  furnace  for  use  in  annealing 
wire  and  rods  and  in  pots.  The  feature  in 
the  furnace  lies  in  the  means  for  heating  the 
pots  and  cooling  them,  and  also  for  heating 
the  gases  burned  in  the  furnace. 


982,230,  Jan.  24,  191 1.  COATED  OBJECT 
AND  METHOD  OF  MAKING  THE  SAME. 
Leo  H.  Baekeland  of  Yonkers,  N.  Y.  A 
method  of  reducing  the  shrinkage  of  "bake- 
lite"  in  drying.  It  is  mixed,  while  in  solution, 
with  sand,  oxide  of  iron  or  other  pulverized 
material,  and  then  applied  to  an  object.  The 
object  of  the  filling  material  is  to  eliminate 
tht  shrinkage  of  the  "bakelite"  as  much  as 
possible  in  drying. 

983664,  Feb.  7,  191 1.  TUBE  BENDING 
MACHINE.  John  C.  Wilson  of  Kenosha, 
Wis.  Assignor  to  the  Simmons  Mfg.  Co.  of 
the  same  place  (manufacturers  of  brass  and 
iron  beds)-     A  device  for  bending  tubing  for 


use  on  bedsteads.  The  feaiure  of  the  device 
lies  in  the  method  of  producing  a  hump  or 
curve  in  the  tube.  It  is  now  a  demand  in  the 
trade,  for  high  class  beds,  that  the  tubes  shall 
have  this  hump  or  curve  in  order  to  enhance 
their  appearance. 

984,123,  Feb.  14,  1911.  CARTRIDGE  FOR 
MELTING  FURNACES.  A  cartridge  or 
envelope  for  the  charge  used  in  an  electric 
m.elting  furnace.     A  sheet  steel  or  other  sheet 


metal  is  cupped  and  the  charge  to  be  melted  'S 
placed  in  it.  The  object  is  to  avoid  injury  to 
the  walls  of  the  furnace  by  charging  the  loose 
scrap. 

982,796,  Jan.  31,  i(;ii.  :\!  A.XUi' ACTURE 
Oi^  BRIQUETS  FOR  AlETALLURGICAL 
PURPOSES.  Wm.  Frederick  Collins  of 
London,  England.  Finely  divided  material 
for  smelting  is  mixed  with  water  glass  as  a 
binder  and  made  into  briquets. 
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984,119,  Feb.  14.  191 1.  ELECTRIC  FUR- 
NACE. Howard  I.  Wood,  of  Schenectady, 
N.  Y.  Assignor  to  the  General  Electric  Co. 
An  electric  furnace  for  the  reduction  of  tan- 
talum  oxide    to    the    metallic    condition.     The 


feature  of  the  furnace  lies  in  the  protection  of 
the  metal  from  contamination  with  carbon. 
The  reduction  is  carried  on  in  a  vacuum  and 
the  furnace  is  constructed  for  this  purpose. 

983,931,  Feb.  14,  191 1.  DETINXING  AND 
DEGALVANIZING  SCRAP.  Alexander  S- 
Ramage  of  Newark,  N.  J.  The  process  is  ap- 
plied to  the  simultaneous  reclaiming  of  tin- 
piatc,  lead-dross,  and  galvanized  iron  scrap. 
The  lead  dross  or  oxide  is  first  dissolved  in 
hot  caustic  soda  and  then  the  lead  is  precipi- 
tated by  tin-plate  scrap.  The  tin  goes  into 
solution  as  sodium  stannate.  The  tin  is  next 
precipitated  galvanized  iron  scrap.  The  zinc 
goes  into  solution  and  the  tin  is  obtained  in 
the  spongy  form.  The  zinc  is  then  obtained 
by  electrolysis  by  depositing  it  on  a  sheet  of 
zmc  and  using  a  sheet  iron  anode.  The  caus- 
tic soda  can  then  be  used  again.  In  this 
manner  the  reclaiming  of  three  scrap  metals  is 
carried  on  in  one  operation. 

983,676,  Feb.  7,  191 1.  HOLDER'S  FLASK. 
Koyer  S.  Buch  of  Elizabcthtown,  N.  J.  The 
flask  is  intended  for  use  in  making  small  cast- 
ings. The  flask  is  also  of  the  snap  variety 
and  the  novelty  lies  in  the  manner  of  making 
it  so  that  it  may  be  easily  removed  from  the 
Tiold. 

983,580,  Feb.  7,  191 1.  APPARATUS  FOR 
MAKING  CASTINGS.  William  H.  Taggart 
of  Chicago,  111.  .\  method  of  making  small 
castings,  particularly  those  used  by  dentists, 
under  pressure.  The  pattern  is  made  of  wax 
and  imbedded  in  plaster  of  Paris-  The  metal 
i=  then  forced  in  by  a  special  pressure  device. 


983,727,  Feb.  7,  191 1.  ELECTROCHEMI- 
CAL PROCESS  FOR  CLEANING  AND 
POLISHING  SILVER  PLATE.  Anthony 
Maurice  Kohler  of  Brixton,  London,  England. 
The  silver  is  immersed  in  an  alkali  solution, 
such  as  that  of  caustic  soda,  and  brought  in 
contact  with  metallic  aluminum.  In  this  man- 
ner the  tarnish  or  stain  is  removed  by  the 
nascent  hydrogen  set  free.  The  use  of  alum- 
inum alloys  as  well  as  aluminum  is  claimed. 

982,971,  Jan.  31,  1911.  ^lOLD  MAKING 
MACHINE.  Geo.  A.  McKeel  of  Cleveland, 
Ohio.  Assignor  to  the  Osborn  Mfg.  Co.  of 
the  same  city.  A  molding  machine  in  which 
the  flask  is  stripped  from  the  pattern  by  a 
direct  downward  movement.  The  improve- 
ment lies  in  the  mechanism  used  for  making 
the  draw  so  that  it  is  easy  and  continuous  for 
the  full  length  of  the  pattern. 

983,430,  Feb.  7.  I9TI.  PROCESS  OF 
MANUFACTURING  IRON  ELECTRODES 
FOR  USE  IN  ALKALINE  ACCUMULA- 
TORS. Axel  T.  K.  Estelle  of  Fliseryd, 
Sweden.  .An  alloy  of  iron  and  cadmium  is  made 
bv  the  electro-deposition  of  the  two  metals 
together  and  then  pressing  the  finely  divided 
m.aterial  into  cakes.  It  is  cfaimed  that  a  capa- 
city of  I  ampere  hour  for  each  3.54  grams  of 
the  alloy  (corresponding  to  82.3%  of  the 
greatest  obtainable  capacity)  can  be  obtained. 
Alkaline  solutions  are  used. 

983,377,  Feb.  7.  TOii.  METHOD  OF  PRO- 
TECTING IRON  FROM  RUST.  Albert 
Lang  of  Karlsruhe,  Germany.  The  iron  is 
treated  with  aluminum  sulphide  or  magnesium 
sulphide  in  the  form  of  powder  and  mixed 
with  oil.  The  iron  is  thus  converted  into 
Sulphide.  The  surface  is  then  colored  with  an 
analine  dye. 

982,370,  Jan.  24,  191 1.  COMPOSITION 
FOR  MAKING  GOLD  LEAF.  Leonard 
Kurz  of  Fuerth,  Germany.  A  method  of 
Uiaking  bronze  leaf  by  using  bronze  powder 
and  a  mixture  of  amyl  acetate,  benzine, 
methyl  alcohol,  castor  oil,  and  soluble  cotton. 
The  mass  is  floated  on  water  and  a  leaf  ob- 
tained that  may  be  used  like  a  beaten  metal 
leaf. 

984,461,  Feb.  14,  1911.  PATTERN  PLATE. 
John  Bayer  of  Cleveland,  Ohio.  .\  method  of 
making  patterns  so  that  the  cope  and  nowel  of 
the  flask  may  be  rammed  together  without  the 
necessity  of  splitting  the  flask  and  withdraw- 
ing the  pattern. 
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The  Carlbert  Mig.  Co.,  of  New  York  City, 
manufacturers  of  silver  deposit  wares,  have 
moved  from  2973  Third  Ave.  to  213  East 
144th  St.,  in  that  city.  The  rapid  increase  in 
their  business  has  made  this  necessary. 

The  Curtin-Hebert-Anthony  Company  of 
Gloversville,  N.  Y.,  manufacturers  of  glove 
dies  and  glovers'  machinery,  have  closed  their 
brass  foundry  and  will  hereafter  purchase 
their  castings  from  outside  parties. 

The  Maryland  Metallizing  Company  has 
been  organized  in  Baltimore,  Md.,  with  a  cap- 
ital stock  of  $100,000  to  manufacture  metal- 
lized products,  particularly  interior  finish. 
Geo.  M.  Griffith,  Calvert  Bldg.,  is  interested 
in  the  enterprise. 

The  Taylor  &  Boggis  Foundry  Co..  of 
Cleveland,  Ohio,  manufactu'-ers  of  builders' 
hardware  and  similar  goods,  and  which  recent- 
ly sold  its  plant  in  that  city,  has  purchased 
a  tract  of  land  on  East  59th  St.,  in  that  city 
and  will  build  a  new  factor_v  on  it.  It  is  ex- 
pected that  the  new  plant  can  be  occupied  by 
the  latter  part  of  this  year. 

The  Westfield  Foundry  &  Valve  Company 
has  been  incorporated  in  Westfield,  Alass., 
wirh  a  capital  stock  of  $55,000.  A  brass 
foundr}-  will  be  built  and  which  is  to  be 
60  X  70  feet.  The  manufacture  of  brass  and 
iron  valves  is  to  be  caried  on.  C.  O.  Churchill 
is  president  and  treasurer  of  the  company; 
L.  Hoist,  vice-president ;  and  R.  H.  White, 
treasurer. 

The  Henry  Souther  Engineering  Co.,  440 
Capitol  Ave-,  Hartford,  Conn.,  engineers, 
metallurgists  and  analytical  chemists,  have 
purchased  a  plot  of  land  at  the  corner  of 
Laurel  and  Willow  Sts.,  adjoining  the  Colum- 
bia ]\Iotor  Car  Co..  and  have  commenced  the 
erection  of  a  new  laboratory  building  on  it. 
The  land  is  100x150  feet  and  the  building 
will  be  35x65  feet.  A  number  of  new 
machines  for  testing  will  be  installed  includ- 
ing a  100,000  lb.  Olsen  testing  machine.  The 
company  expect  to  occupy  their  new  building 
by  April. 

The  Phoenix  Flux  Company  has  been  or- 
ganized at  40  Oliver  St.,  Boston,  Mass.,  for 
the  manufacture  of  an  entirely  new  and  novel 
flux.  Tt  is  known  as  "Phoenix-Flux"  and  they 
claim  it  will  remove  all  foreign  matter  from 
emery  grindings,  tailings  from  magnet  ma- 
chines, sweeps  and  other  foundry  refuse,  ft 
is  also  very  satisfactory  in  running  down  new 
and  old  metal  turnings  and  chips.  They  state 
that  from  100  lbs.  of  emery  grindings  and  3 
lbs.  of  the  flux,  from  85  to  90  lbs.  of  clean 
ingot  metal  have  been  obtained.  The  metal 
was  used  with  perfect  safety  on  automatic 
machines  without  finding  any  iron.  The  cost 
of  the  flux  is  low.  The  company  have 
already  begun  to  manufacture  the  flux  and  a 
number  of  concerns  arc  using  it  with  excellent 
results. 


The  Climax  Specialty  Co.,  has  been  incor- 
porated in  Norwich,  Conn.,  to  manufacture 
metal  specialties  and  novelties.  Jas.  C.  Mc- 
Pherson  is  the  president  of  the  company  and 
Tyler  Crittenden  secretary  and  treasurer. 

The  A.  S.  Cumerford  Company  of  Provi- 
dence, R.  I.,  manufacturers  of  gold  and  silver 
plated  wire  and  fancy  wires,  have  gone  into 
liquidation  and  the  plant  and  machinery  will 
be  sold.  The  company  have  been  in  business 
for  a  long  time  and  are  located  at  129  Eddv 
St. 

William  F.  Hayes,  who  was  formerly  of  the 
firm  of  Hayes  &  McFarland  of  Mt.  Vernon, 
N.  Y.,  manufacturers  of  silver  deposit  wares 
and  silver  novelties,  has  incorporated  the 
William  F.  Hayes  Company  in  that  city  with 
a  capital  stock  of  $25,00  and  will  manufacture 
the  same  line  of  goods.  The  incorporators 
are  William  F.  Hayes,  ]\Iarion  N.  Hayes  and 
Max  ^Nlauss  of  Mt.  Vernon. 

The  Bridgeport  Coach  Lace  Company,  S05 
Wood  Ave.,  Bridgeport,  Conn.,  manufacturers 
of  automobile  and  carriage  trimmings,  have 
under  consideration  the  starting  of  a  small 
brass  foundry  at  their  factory  for  the  manu- 
facture of  automobile  hardware.  They  now 
use  quite  a  quantity  of  brass  castings  in  the 
manufacture  of  goods  which  they  sell,  and 
are  desirous  of  having  a  full  line  of  automo- 
bile furnishings  which  can  be  supplied  the 
trade.  They  desire  catalogues  of  brass  foun- 
dry equipment. 

The  Tacoma  Foundry  &  ^Machine  Co.,  re- 
cently organized  in  Tacoma,  Washington,  an- 
nounce that  while  they  will  make  iron,  steel 
and  brass  castings,  the  brass  foundry  will  not 
be  erected  at  present.  They  will  carry  on  a 
general  jobbing  business.  The  main  building 
will  be  75  X  100  feet  with  office  and  store  room 
and  a  site  of  three  acres  has  been  obtained. 
The  lirass  end  of  the  business  will  be  taken 
up  after  the  iron  and  steel  foundry  is  under 
way.  John  Taylor  is  the  president ;  Wilson 
Webb,  vice-president:  and  Thomas  B.  Hall, 
secretary  and  treasurer. 

The  Bradley  Rust  Proofing  Company,  35 
Ferris  St.,  Brooklyn,  N.  Y.,  are  sole  proprie- 
tors of  the  Bradley  rust  proofing  process 
which  is  applied  to  iron  and  steel.  By  this 
process,  these  metals  are  given  an  absolutely 
dead  black  finish  which  penetrates  the  metal 
to  a  considerable  depth  and  renders  it  proof 
against  atmospheric  corrosion  or  sea  vvater. 
The  finish  is  also  very  ornamental  and  inex- 
pensive. It  is  done  upon  the  principle  of  the 
Bower-Barfi'  process,  but  with  the  radical  im- 
provements made  by  Mr.  Bradley  the  inven- 
tor. This  companv  has  an  extensive  factory 
at  37  Ferris  St.,  Brooklyn,  N.  Y.,  in  which 
they  rust  proof  articles  for  the  trade  and  so- 
licit business  in  this  line.  Any  concerns  who 
desire  a  durable  black  finish  should  corres- 
pond with  them. 
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The  business  and  good  will  of  the  firm  of 
Ford  &  Carpenter  of  Providence,  R.  I.,  man- 
ufacturing jewelers,  have  been  purchased  by 
J.  Perry  Carpenter.  The  manufacture  of 
jewelrj-  novelties  is  carried  on. 

A  temporary  building  has  been  erected  by 
the  ■Madison  Brass  Works  of  Madison,  Wis. 
(Schwenn  &  Vogts,  proprietors)  to  replace 
the  one  recently  destroyed  by  fire.  A  new 
brass  foundry  will  be  erected  later. 

The  Herring-Curtiss  Company  of  Ham- 
mondsport,  N.  Y.,  manufacturers  of  motor- 
cycles, aeroplane?  and  motors,  have  gone  into 
bankruptcy  and  Glenn  H.  Curtiss  has  pur- 
chased the  plant  and  business  from  the  trus- 
tee. 

The  Osborne  &  Stephenson  Alfg.  Co.,  of 
Plainville,  Conn.,  are  starting  a  brass  foundry 
in  connection  with  their  business.  It  is  under 
the  supervision  of  Luke  H.  Carter  of  that 
place  and  who  previously  had  been  conducting 
his  own  brass  foundry.  This  has  now  been 
closed.  The  Osborne  &  Stephenson  Alfg.  Co., 
make  small  brass  goods,  screw  machine 
products  etc. 

The  John  W.  Rapp  Co.,  of  College  Point, 
N.  Y.,  and  the  J.  F.  Blanchard  Co-,  of  Long 
Island  City,  N.  Y.,  both  makers  of  metal 
doors,  windows  and  trimmings,  have  consoli- 
dated under  the  name  of  the  United  States 
Metal  Products  Co.  The  plant  at  College 
Point  will  confine  itself  to  the  manufacture 
of  hollow  metal  work,  while  the  Long  Island 
plant  will  attend  to  covered  work.  The  capi- 
tal stock  of  the  new  company  is  $8,000,000. 
John  W.  Rapp  is  president  of  the  company. 

A  new  brick  chimneys  a  twin  to  one  already 
in  existence  there,  has  just  been  completed  by 
the  Orford  Copper  Co.  at  its  plant  in  Bayonne, 
X.  J.  These  chimneys  are  among  the  tallest 
in  the  world  and  are  365  feet  high.  The  new 
chimney  is  built  on  400  piles  driven  14  feet 
into  the  earth  and  filled  in  with  concrete.  It 
has  been  designed  to  stand  a  wind  pressure  or 
gale  of  100  miles  per  hour.  It  is  10  feet  in 
diameter  at  the  top  and  is  provided  with  out- 
side ladder  and  lightning  rods.  The  cost  was 
about  $40,000. 

The  banquet  of  the  National  Elcctroplaters' 
Association  held  at  the  Hotel  Marlborough, 
New  York  Citj-  on  Feb.  nth.  was  the  most 
successful  yet  held.  Nearly  200  members  and 
invited  guests  were  present.  Much  credit  is 
due  the  banquet  committee  for  manner  in 
which  the  affair  was  conducted.  Addresses 
were  made  by  Prof.  J.  W.  Richards  of  Lehigh 
L'uivcrsity,  Geo.  AT.  Howard,  Chemist  of  the 
Electric  Storage  Batcry  Co.,  of  Philadelphia: 
and  Erwin  S.  Sperry  of  The  Brass  IVorld. 
Chas.  H.  Proctor  delivered  the  opening 
address.  A  feature  of  the  evening  was  the 
delivering  of  the  charter  to  the  Philadelphia 
branch  of  the  organization.  Dr.  W.  A.  Jones, 
general  manager  of  the  Celluloid  Zapon  Co., 
made  the  presentation  in  an  exceedingly  ap- 
propriate manner,  after  which  F.  C.  Clement, 
for  the  Philadelphia  section,  made  the  speech 
of  acceptance. 


The  Comptograph  Company  of  Chicago, 
111.,  manufacturers  of  adding  machines,  are  to 
build  a  new  five  story  factory  at  853-863  North 
Marshfield  Ave.  The  factory  will  be  50x120 
feet. 

The  Western  Clock  Company  of  La  Salle, 
111.,  have  brought  suit  against  "The  Fair,"  a 
Chicago  department  store,  alleging  infringe- 
ment in  selling  their  clocks  knows  as  "Big 
Ben"  at  less  than  the  agreed  price.  They  have 
also  brought  suit  against  retail  dealers  who 
sold  the  clocks  to  the  store. 

The  Best  Plating  Co.,  104  North  Delaware 
St.,  Indianapolis,  Ind.,  job  platers,  are  sending 
out  to  the  trade  an  illustrated  folder  entitled 
"Hope  You  Are  From  Missouri".  The  folder 
shows  the  large  variety  of  work  that  is  done 
by  the  company  and  contains  some  pithj'  say- 
ings. They  say  "We  can  finish  any  old  thing 
except  a  tarnished  reputation". 

Caron  Bros.,  of  IMontreal,  Manada,  manu- 
facturers of  jewelry,  are  erecting  a  new  and 
commodious  factory  building  at  232  Bleury 
St.,  Montreal  and  which  is  now  practically 
completed.  They  believe  that  it  will  be  the 
largest  and  best  equipped  factory  for  jewelry 
manufacture  in  the  Dominion  of  Canada.  It 
will  be  known  as  the  Caron  Building. 

Nelson  S.  Flanigan  of  West  Cheshire, 
Conn.,  who,  as  mentioned  in  The  Brass 
ll'orld,  Feb.  191 1,  discovered  a  natural  core- 
sand  on  his  land  in  that  place,  has  now  or- 
ganized a  company  for  the  purpose  of  market- 
ing it  and  which  is  known  as  the  Cheshire 
Sand  Co.  The  address  of  the  company  is 
Waterville,  Conn.  They  report  an  increasing 
business  and  the  sand  has  given  excellent  sat- 
isfaction in  the  manufacture  of  brass  castings 
wherever  used. 

Some  changes  have  taken  place  in  the  offi- 
cers of  the  \\'inchester  Repeating  Arms  Com- 
pany of  New  Haven,  Conn.,  manufacturers  of 
arms  and  cartridges.  Thomas  G.  Bennett  has 
been  succeeded  by  George  E.  Flodson  as  pres- 
ident. Mr.  Hodson  is  also  treasurer.  Win- 
chester Bennett  is  first  vice-president :  Harry 
S.  Leonard,  second  vice-president ;  and  A.  I. 
Ward  secretary.  The  retiring  president,  Mr. 
Bennett,  has  become  consulting  director,  a 
new  office  created.  The  board  of  directors 
remain  the  same.  The  desire  of  Mr.  Bennett 
to  retire  from  active  business  has  brought 
about  these  changes. 

The  Bridgeport  Metal  Treating  Company  of 
Bridgeport,  Conn.,  which  has  been  conducted 
as  a  firm,  has  now  been  incorporated  under 
the  laws  of  Connecticut  with  a  capital  stock 
of  $10,000.  W.  B.  Lashar  is  president;  W.  T. 
Gibson,  vice-president :  and  H.  S.  Brown,  sec- 
retary and  treasurer.  The  factory  is  at  125 
Stratford  Ave.  The  business  has  rapidly  in- 
creased since  starting.  The  company  makes 
a  specialty  of  hardening,  annealing  and  heat- 
treating  steels  of  all  kinds  and  many  con- 
cerns that  have  their  own  hardening  or  an- 
nealing plants  are  sending  their  difficult  work 
to  them.  The  hardening  of  high  speed  and 
special  steel  work  is  a  specialty  with  them. 
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The  American  Rotary  Valve  Co.,  recentlj' 
incorporated  in  Chicago,  111.,  with  a  capital 
stock  of  $500,000  to  manufacture  rotary  valves 
and  vacuum  cleaners,  will  establish  a  plant  in 
the  vicinity  of  Chicago.  The  office  of  the 
company  is  at  56  Dearborn  St. 

The  Doehler  Die  Casting  Co.,  Court  and 
Ninth  Sts.,  Brooklyn,  X.  Y.,  manufacturers  of 
die  castings,  are  building  a  four  story  addition 
to  their  factory.  It  is  of  concrete  construction 
and  will  be  completed  in  the  middle  of  this 
month.  The  much  needed  facilities  for  pro- 
ducing their  goods  will  then  be  had. 

The  Cleveland  Alloys  Company  has  been 
incorporated  in  Cleveland,  Ohio,  with  a  capital 
stock  of  $3,000  to  manufacture  solder,  alum- 
inum-solder and  similar  products.  A  plant 
has  been  established  at  6816  Union  Ave.  The 
officers  of  the  company  are  M.  I.  Dreyfoos, 
president  and  secretary;  H.  R.  Dreyfoos,  vice- 
president  and  treasurer ;  and  R.  H.  Wall, 
manager. 

The  Detroit  Foundry  &  Alfg.  Co.,  has 
been  incorporated  in  Detroit,  iMich.,  with  a 
capital  stock  of  $50,000  to  make  brass  and 
aluminum  castings  for  automobiles  and  also 
other  similar  goods.  A  building  has  been 
leased  at  13  Macomb  St.  John  T.  Rich  is 
president  of  the  company ;  Dr.  D.  A.  Mac- 
Lachlan,  vice-president :  Jonathan  Palmer 
Jr,  secretar}^;  and  Geo.  E.  Lawson,  treasurer. 

John  C.  Wiarda  &  Co.,  Green  and  Provosts 
Sts..  Brooklyn,  N.  Y.,  manufacture  nickel 
anodes  of  all  kinds  and  sizes,  nickel  salts,  both 
double  and  single,  and  other  chemicals  in 
large  variety  used  by  the  plating  trade  and 
metal  manufacturers.  They  are  also  head- 
quarters for  fluor-spar,  rouges  and  polishing 
compositions,  acids,  cyanide,  borax,  cream  of 
tartar,  soda-ash  and  an\-  other  chemical  which 
is  used  in  these  lines  of  industry. 

The  Aluminum  Goods  Mfg.  Co.,  which  is  a 
consolidation  of  a  number  of  plants  manufac- 
turing aluminum  goods,  have  passed  into  the 
control  of  the  Yits  interests  of  ^Manitowoc, 
^^  is.,  and  the  headquarters  and  main  office 
will  henceforth  be  located  there.  George 
Vits  was  elected  president  and  general  man- 
ager. The  plant  in  that  place  will  be  enlarged 
and  some  $65,000  spent  upon  it.  The  eastern 
plants  will  gradually  be  dismantled  and  the 
machinery  moved  to  ^lanitowoc.  Aluminum 
novelties  are  manufactured. 

H.  J.  Astle  &  Co.,  118  Orange  St.,  Provi- 
dence, R.  T.,  are  sole  manufacturers  of  the 
"Boland"  systems  of  various  kinds.  Their 
Hot  Blast  Dryer,  recently  placed  on  the 
market  has  proved  to  be  a  rapid  and  efficient 
appliance  for  drying  out  metal  goods  after 
plating,  coloring,  dipping  or  other  similar 
treatment  in  which  they  are  left  wet.  No  saw- 
dust is  used  and  they  are  dried  in  a  few  sec 
onds.  The  Boland  Sand  Blasts  are  also  ex- 
tensively used  for  a  large  variety  of  work. 
Among  the  new  appliances  recently  placed  in 
the  market  is  a  fire-proof  saw-dust  box  whicli 
is  a  safe  and  exceptionally  convenient  appli- 
.ance  for  the  factorv. 


Two  additions  to  the  factory  of  the  Wire 
Novelty  ]\Ianufacturing  Co.,  of  West  Haven, 
Conn.,  are  being  made.  One  is  to  be  used 
as  a  finishing  room.  Wire  buckles  and  other 
wire  goods  are  manufactured. 

The  Rockwell  Furnace,  26  Cortlandt  St., 
Xew  York  City,  have  recenth-  issued  two  new 
Bulletins,  T  and  Xo.  27.  Bulletin  T  describes 
the  iMoyer  Tramrail  for  foundry  use,  and 
Bulletin  27  is  upon  rivet  heating  furnaces. 

The  American  Brass  Company  of  Water- 
burj-,  Conn.,  the  holding  company  for  the 
large  brass  rolling  mills  in  the  Xaugatuck 
Valle\-  comprising  it,  has  declared  their  regu- 
lar quarterl}'  dividend  of  i%%  and  an  extra 
dividend  of  ]4Vc>  making  the  whole  dividend 

The  Eclipse  Air-Brush  &  Compressor  Co., 
X'elson  St.,  Bloomfield,  X".  J.,  manufacturers 
of  the  "Eclipse"'  Air  Brush  for  applying  lac- 
quers state  that  they  can  insure  better  results 
with  less  time  and  cost  when  the  brush  is  used 
for  spraying  lacquers  on  metal  goods.  It  will 
save  75  per-cent  in  the  finishing  room.  The 
air-brush  is  very  simple  and  does  not  get  out 
of  adjustment. 

The  iMebane  Mfg.  Co.,  of  Cleveland,  Ohio, 
are  sending  out  a  circular  to  the  trade  an- 
nouncing that  they  have  purchased  the  flux 
department  of  the  AUyne  Brass  Foundry  Co., 
of  Cleveland.  They  are  now  selling  the 
"Homogen"  direct  to  the  trade  as  heretofore. 
C.  P.  iMebane,  formerh-  manager  of  the 
Homogen  Department  of  the  Allyne  Brass 
Foundry-  Co.,  is  manager  of  the  new  company. 

The  Springer  Lock  Alfg.  Co.,  of  Belleville, 
Ont.,  has  taken  over  the  business  and  plant  of 
the  Brass  &  Steel  Goods,  Ltd.,  which  they  suc- 
ceed. The  manufacture  of  builders'  hard- 
ware, trunk  and  bag  hardware,  refrigerator 
locks  etc.,  is  carried  on.  The  Hon.  Sir  iNIac- 
kenzie  Bowell,  K.  C.  M.  G.,  is  the  president  of 
the  company ;  W.  C.  Springer,  managing  di- 
rector ;  and  A.  T.  Bird,  secretary  and  treas- 
urer. 

The  Chicago  Hardware  Foundry,  548  Wash- 
ington St.,  Chicago,  111.,  with  foundry  in 
X'orth  Chicago,  111.,  are  now  placing  on  the 
market  a  product  of  their  foundry,  called 
"X'aval  Silver"  which  is  a  white  metal  adapted 
for  soda-fountain  trimmings,  marine  trim- 
mings and  band  instruments.  They  also  make 
"X'ational-Bronze  Mixture"  which  they  sa}'  is 
a  close  grained  and  extremely  tough  metal. 
In  addition  they  manufacture  brass,  bronze 
and  aluminum  castings  for  the  trade. 

The  American  Oil  &  Supply  Co.,  52-54-56 
Lafayette  St.,  Xewark,  X.  J.,  manufacturers 
of  tools,  machinery  and  suplies  for  silver- 
smiths, manufacturing  jewelers  and  metal 
workers  of  all  kinds,  are  now  placing  a  "Flex- 
ible Emery  Wheel"  on  the  market  which  is  an 
entirely  new  article.  This  emery  wheel  may 
be  used  like  any  wheel,  but  its  flexibility  is 
such  that  angles,  curved  surfaces  and  rough 
portions  of  an  article  may  readily  be  groui'.d 
or  polished.  The  wheel  does  remarkable 
work. 
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The  Electrolytic  Art  ■Metal  Company  have 
moved  to  402  Beatty  St.,  Trenton,  X.  J. 
Fire  recently  destroyed  their  plant  in  that  city. 

Lortz  &  Teuscher  of  Syracuse,  N.  Y.,  man- 
ufacturers of  metal  beds,  are  to  erect  a  three 
story  factory. 

The  Toledo  Nickel  Works  of  Toledo,  Ohio, 
nickel  platers,  have  moved  to  17  St.  Clair  St., 
in  that  city  and  additional  equipment  added. 

Fishel  &  Co.,  has  been  incorporated  at  126 
West  22nd  St.,  New  York  City  to  manufacture 
sterling  silver  and  jewelry  novelties.  The 
president  of  the  company  is  Leslie  H.  Fishel. 

Edward  H.  Balevrc,  781  Broad  St.,  Newark, 
N.  J.,  manufacturer  and  repairer  of  jewelry, 
has  added  a  small  plating  and  coloring  plant 
to  his  establishment. 

The  plant  of  the  Standard  Jewelry  Co.,  on 
Massachusetts  Ave.,  and  Robbins  Road,  Ar- 
lington, ]\Iass.,  was  destroyed  by  fire  on  Feb. 
20th.,  with  a  loss  of  $15,000.  The  manufacture 
of  jewelry  is  carried  on. 

A.  W.  Castellanos,  263  Armstrong  Ave.. 
Jersey  City,  N.  J.,  supplies  back  number  of 
magazines,  trade  papers  and  clippings.  When 
in  need  of  anything  in  this  line,  correspon- 
■dence  should  be  opened  with  him. 

The  E.  R.  Hensel  Steel  &  Copper  Co.,  re- 
cently incorporated  in  St.  Louis,  Mo.,  and  with 
office  in  the  Security  Building,  are  to  act  as 
Western  representatives  for  sheet  metal  and 
■sheet  metal  products  of  steel  and  copper. 
They  will  not  engage  in   manufacturing. 

The  Gray-Hawley  Mfg.  Co.,  of  Detroit, 
Mich.,  manufacturers  of  brass  specialties  for 
automobiles  and  motor  boats,  are  to  build  a 
new  factory  on  West  Jefferson  Ave.,  in  that 
city.  It  will  be  55  x  200  feet,  two  stories  high 
and  to  cost  about  $25,000. 

All  concerns  who  do  buffing  should  inves- 
tigate the  automatic  buffing  machine  made  by 
The  Automatic  Buffing  Machine  Co.,  of  56 
Indiana  St.,  Buffalo.  X.  Y.  This  machine  can 
"be  operated  by  unskilled  labor  and  one  boy 
attend  to  two  machines. 

The  Bennett-O'Connell  Company  of  Chica- 
go, 111.,  the  well  known  manufacturers  and 
•dealers  in  platers'  suplies  and  equipment,  have 
opened  an  office  and  warehouse  in  Cleveland, 
Ohio  in  order  to  increase  their  trade  in  that 
vicinity.  The  branch  will  be  in  charge  of 
William  A.  Dougherty  and  will  be  located  at 
I  III  West  Superior  Ave.  A  complete  stock 
of  supplies  will  be  carried  so  that  prompt 
shipment  can  be  made. 

The  Bristol  Company  of  Waterbury.  Conn., 
manufacturers  of  the  "Bristol"  Recording  In- 
struments. Pyrometers,  etc.  have  just  issued 
their  new  Bulletin  Xo.  127.  This  is  a  40  page 
catalogue  of  the  Bristol  Class  ITT  Recording 
Thermometers,  including  lists  of  the  com- 
pensated gas-filled  recording  thermometers. 
These  instruments  arc  being  used  for  a  great 
variety  of  applications  for  recording  temper- 
atures up  to  800°  F.  The  catalogue  describes 
a  number  of  the  important  applications  and 
will  be  sent  to  those  who  desire  it. 


The  Brandt-Dent  Company  of  Watertown, 
Wis.,  have  under  consideration  the  erection 
of  a  new  brass  foundry. 

The  Wells  &  Burgess  Brass  Co.,  has  been 
incorporated  in  Chicago,  III,  with  a  capital 
stock  of  $16,000.  The  incorporators  are  Brad- 
ford Wells,  Walter  S.  Burgess  and  Alfred  T. 
Carton,  125  Monroe  St.,  Chicago. 

The  Bingham  Mfg.  Co.,  has  been  incorpora- 
ted in  Cleveland,  Ohio,  with  a  capital  stock  of 
$25,000  to  manufacture  automobile  carbure- 
ters, spark-plugs,  and  other  steel  and  brass 
accessories.  A  plant  has  been  established  at 
227  Prospect  Ave.,  X.  \\..  in  that  city. 


Personal. 


C:  P.  Karr,  for  a  nunil)cr  of  years  metallur- 
gical chemist  of  the  Xathan  Mfg.  Co.,  of  New 
York  City,  manufacture  of  steam  goods,  has 
severed  his  connection   with  that  company. 

Herbert  Shearer,  formerly  manager  of  the 
Chicago  Brass  Co.,  of  Kenosha,  Wis.,  has 
been  made  manager  of  the  brass  department 
of  the  Winchester  Repeating  Arms  Co.,  of 
X'ew  Haven,  Conn. 

W.  R.  Hughes,  formerly  with  the  Levett 
]\Ifg.  Co.,  of  New  York  City,  is  now  repre- 
senting F.  B.  Stevens  of  Detroit,  Mich.,  man- 
ufacturer of  foundry  and  electroplaters  sup- 
plies. He  is  looking  after  their  interests  in 
Detroit  and  vicinity. 

Thomas  Liggett,  Jr.,  has  become  the  new 
process  superintendent  of  the  United  States 
Sherardizing  Company  of  X^ew  Castle,  Pa. 
Mr.  Liggett  is  a  graduate  of  Princeton  Uni- 
versity and  has  devoted  much  time  to  the 
study  of  metallurgy. 

E.  F.  Lake,  for  a  number  of  years  steel 
editor  of  the  American  Machinist,  has  severed 
his  connection  with  that  paper  and  will  here- 
after act  as  special  correspondent  and  consult- 
ing metallurgist.  Expert  advice  will  be  given 
on  melting,  alloying,  casting,  welding  and 
heat  treating  metals.  Mr.  Lake  is  located  at 
Ave.  B.  and  47th.  St.,  Bayonne,  N.  Y. 

S.  P.  Williams  Jr.,  for  a  number  of  years 
purchasing  agent  of  the  American  Pin  Co.,  of 
Waterville,  Conn.,  has  severed  his  connec- 
tion with  the  company  and  is  now  identified 
with  the  Williams  Sealing  Corporation,  37 
Benedict  St..  Waterbury,  Conn.  This  com- 
panj'  was  recently  started  to  manufacture 
bottle  caps  of  a  patented  nature.  J.  G.  Couch, 
who  has  been  Mr.  Williams'  assistant  for 
some  time,  is  now  the  purchasing  agent  of 
the  former  company. 


Obituary. 


Le  Roy  S.  White  the  well  known  inventor 
of  Waterbury,  Conn.,  died  on  Feb.  17,  aged 
82  years.  He  was  the  inventor  of  the  first 
successful  machine  for  burnishing  silver 
plated  ware.  Machines  of  this  kind  are  now 
used  by  nearly  all  fiat-ware  manufacturers. 
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Current  Metal   and  Supply  Prices. 

Theie  Prices  are  net  and  are  for  moderate  quantities.       Smaller    quantities   command   higher 

prices.      Prices  subject  to  fluctuation. 


Acetone,    pure,    98-99% fb- 

Acid,    Acetic,   pure,    30% rb- 

Acid,  Arsenious   (.\Vhite    Arsenic)   lb. 

Acid,    Benzoic     fb. 

Acid,  Boracic    (Boric),  pure tt>. 

Acid,   Hydrochloric,    see  Acid,   Muri- 
atic. 
Hydrofluoric,    30% lb. 


Acid, 
Acid, 
Acid, 


Hydrofluoric,    50%. 

Muriatic,    20° 

Acid,    Muriatic,    c.   p.,    20°. 

Acid,    Nitric,    38° 

Acid,    Nitric,    40°. 


20° 
Ammonia 

26° 
Ammonia 


.22 

.07 
.20 
.55 
.12 


.04 
.10 
.02 

.07 

.05% 

.05  78 

.061/4 

.08 

.01% 

.06 

.50 

.55 

.04 

.07 

.21  Va 


It). 

It). 

lb. 

lb. 

lb. 

Acid,'    Nitric,    42° lb. 

Acid,    Nitric,    c.   p lb. 

Acid,     Sulphuric,    66° lb. 

Acid,    Sulphuric,    c.    p lb. 

Alcohol,     Wood gal. 

Alcohol,    Denatured    gal. 

Alum     tt)- 

Ammonium    Sulphate    lb. 

Aluminum,  Metallic,  in  Ingots.  ..  .lb. 
Aqua-Fortis,   see  Acid,   Nitric. 
Ammonia     Water    (Aqua- Ammonia), 

lb. 

Water    (Aqua- Ammonia), 

lb. 

Water,    c.    p tb. 

Ammonium    Carbonate,    lump lb. 

Ammonium      Chloride       (Sal-Ammo- 

niac)       lb. 

Ammonium    Hydrosulphuret    lb. 

Ammonium    Sulphate    lb. 

Ammonium    Suphocyanate    lb. 

Amyl    Acetate    gal. 

Antimony     lb. 

Ai  ^5enio.     Metallic     lb. 

Arsenic,    White    (Acid  Arsenious)    lb. 
Argols,  White   (Cream  of  Tartar)   lb. 

Asphaltum,     Commercial     lb. 

Asphaltum,    Egyptian    (Bitumen)    lb. 

Benzine     gal. 

Benzol,    Pure    gal. 

Bismuth,    Metallic     lb. 

Bitumen,  see  Asphaltum. 
Blue-Vitriol,   see  Copper  Sulphate. 
Borax,   Crystals  or  Powdered    ....lb. 

Borax   Glass    fb. 

Cadmium,   Metallic    lb. 

Carbon    Bisulphide    lb. 

Calcium       Carbonate       (Precipitated 

Chalk)      lb 

Chrome-Green     lb. 

Copper,   Lake,    (carload)    lb. 

Copper,  Lake,    (cask)    lb. 

Copper,    Electrolytic,    (carload)     ..lb. 

Copper,  Electrolytic,   (cask)    lb. 

Copper,  Casting,    (carload)    lb. 

Copper,    Casting,    Ccask)    lb. 

Copper  Acetate   (Verdigris)    lb. 

Copper   Carbonate,    dry    lb. 

Copper   Sulphate    (Blue-Stone)    ...lb. 
Copperas,   see   Iron   Sulphate. 
Corrosive  Sublimate,   see  Mercury  Bichloride. 
Cream-Tartar,    see   Potassium   Bitartarate 


.04% 

.06% 

.08 

.15 

.12 

.30 

.07 

.50 
1.85 

.091/2 

.15 

.20 

.31 

.05 

.30 

.15 

.75 
2.00 


.10 
.35 
.70 
.10 

.10 

.50 

.12% 

.13 

.12% 

.12% 

.12% 

.12 1^ 

.35 

.25 

.09 


Cryolite     lb.  .12 

Cyanide,  see  Potassium  Cyanide. 

Dextrin     lb.  .15 

Emery    Flour    lb.  .04 

Emery,  F  F  &  F  F  F lb.  .03 

Flint,    powdered     lb.  .01 

Fluor-Spar     lb.  .01% 

Fusel-Oil      gal.  1.75 

Gold   Chloride    dwt.  .60 

Gum    Copal    lb.  .30 

Gum    Guiacum    lb.  .26 

Gum    Mastic    tb.  .70 

Gum     Sandarac    lb.  .35 

Gum    Shellac,    brown    lb.  .50 

Gum   Shellac,   white    lb.  .60 

Iron    Perchloride    lb.  .25 

Iron    Sulphate    (Copperas)    lb.  .05 

Lead  Acetate  (Sugar  of  Lead)    ...lb.  .15 

Lead,  Pig lb.  .04 % 


Lead.    Red lb.  .12 

Lead,   Yellow   Oxide    (Litharge)    ..lb.  .12 
Liver  of   Sulphur,    see  Potassium   Sulphide. 

Manganese,  Ferro,   80%   lb.  .10 

Manganese,   Metallic,   pure   lb.  .75 

Magnesium,    Metallic    lb.  1.50 

Mercury   Bichloride    (Corrosive  Sub- 
limate)       tb.  .93 

Mercury,  Metallic  (Quicksilver)    .  .lb.  .42 

Mercury   Nitrate .lb.  1.50 

Mercury   Oxide,   yellow    lb.  1.80 

Nickel     and     Ammonium      Sulphate 

(Double    Salts)     lb.  .16 

Nickel  Carbonate,  dry   tb.  .60 

Nickel   Chloride    tb.  .50 

Nickel    Metallic    tb.  .47 

Nickel   Sulphate    (Single  Salts)    ..lb.  .25 
Nitre    (Saltpetre),    see   Potassium    Nitrate. 
Oil  of  Vitriol,  see  Acid,  Sulphuric. 

Paraffine     lb.  .15 

Phosphorus,    yellow    lb.  .40 

Phosphorus,    red    tb.  1.10 

Pitch     lb.  .05 

Plaster  of  Paris,  Dental bbl.  4.00 

Platinum  Chloride oz.  20.00 

Platinum    Metallic    oz.  38.50 

Potash-by-Alcohol,    in    sticks lb.  .50 

Potash,      Caustic      (Potassium      Hy- 
drate)        lb.  .08 

Potassium   Bichromate    tb.  .14 

Potassium    Bitartarate     (Cream     of 

Tartar)     tb.  .31 

Potassium  Carbonate    (Pearlash)   tb.  .10 

Potassium  Chlorate    tb.  .15 

Potassium    Cyanide    tb.  .25 

Potassium    Iodide    lb.  2.25 

Potassium   Nitrate     (Nitre    or    Salt- 
petre)        tb.  .10 

Potassium    Permanganate    tb.  .17 

Potassium,  Red  Prussiate   lb.  .60 

Potassium,   Yellow  Prussiate    ....lb.  .24 
Potassium    Sulphide    (Liver   of   Sul- 
phur)      rb.  .15 

Potassium  Sulphuret,   see  Potassium  Sulphide. 


Potassium    Sulphocyanate    lb. 

Pumice,    Ground    lb. 

Quartz,    Powdered     lb. 

Rosin,     Yellow lb. 

Sal-Ammoniac,  see  Ammonium  Chloride. 

Sal-Soda,  see  Sodium  Carbonate. 

Silver    Chloride,    dry oz. 

Silver    Cyanide    oz. 

Silver,    Fine    oz. 

Silver  Nitrate,   crystals    oz. 

Soda- Ash      lb. 

Sodium  Biborate,  see  Borax. 

Sodium    Bisulphite    tb. 

Sodium  Carbonate  (Sal-Soda),  crys- 
tals      tb. 

Sodium   Hydrate    (Caustic   Soda)    tb. 

Sodium  Hydrate  (Caustic  Soda)  by 
Alcohol    (in    sticks)     lb. 

Sodium    Hyposulphite     ("Hypo")     lb. 

Sodium    Metallic    tb. 

Sodium    Nitrate     tb. 

Sodium   Phosphate    lb. 

Sodium   Silicate    (Wa'er-Glass)    ..tb. 

Soot,    Calcined    tb. 

Spelter,  see  Zinc. 

Sugar  of  Lead,  see  L  sad  Acetate. 

Sulphur    (Brimstone)     in   lump    .  .tb. 

Tin    Chloride    tb. 

Tin.    Metallic    tb. 

Turpentine,     Venice    tb. 

Verdigris,   see   Copper  Acetate. 

Water,   Distilled    gal. 

Water-Glass,  see  Sodium  Silicate. 

Wax,   Beeswax,   yellow    tb. 

Wax.    Carnauba    lb. 

Whiting   (Ground  Chalk)    tb. 

Zinc   Carbonate,    dry    tb. 

Zinc    Chloride     ID. 

Zinc,    Sulphate     tb. 

Zinc,     (spelter)     tb. 


.70 
.05 
.01 
.04 


.75 
1.00 
.53 
.50 
.05 

.15 

.02 
.05 

.45 
.04 
.90 
.05 
.09 
.04 
.15 


.05 
.43 
.42 
.35 

.15 

.45 
.70 
.02 
.19 
,12 
.06 
.05% 
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A.Tnount  of  Lead  to  Use  in  Yel- 
lo\v  Brass  Casting's. 


Lead  is  used  in  brass  castings  to  render 
tliem  free  cutting.  Without  it,  the  metal 
would  be  too  tough  to  cut  freely.  When  the 
brass  is  free  from  lead  and  does  not  cut  read- 
ily, it  is  called  "hard".  This  term  is  exten- 
sively used  and  is  apt  to  be  misleading  to 
those  who  are  not  familiar  with  its  meaning. 
Strictly  speaking,  such  "hard"  brass  is  really 
soft  in  the  true  sense  of  the  word.  The  name 
has  come  into  usage  on  account  of  its  having 
been  applied  to  the  brass  by  'brass  turners.  To 
them,  brass  without  lead  is  actually  hard. 

When  lead  is  present  in  brass  in  a  sufficient 
amount,  it  produces  a  shortness  in  the  chips 
which  causes  them  to  break  off  from  the  tool 
and  not  cling  as  "hard"  brass  will  do.  The 
only  advantage  of  the  lead  m  brass,  therefore, 
is  to  render  it  free  cutting.  It  is  not  added 
f(ir  the  purpose  of  cheapening  it. 

If  too  much  lead  is  added  to  yellow  brass,  it 
is  apt  to  separate  from  the  main  body  of  metal 
as  the  casting  cools  in  the  sand  mold.  Such 
a  phenomenon  is  known  as  "segregation".  If 
too  little  lead  is  used  in  the  brass,  it  does  not 
cut  sufficiently  free. 

The  effect  of  lead  on  brass  begins  to  be 
noticeable  in  the  cutting  qualities  when  about 
i9f  is  present.  With  less  it  is  not  manifest; 
in  fact  with  0.50%  one  would  scarcely  notice 
that  there  was  any  difference  in  the  cutting 
(|ualities  unless  actually  compared  side  by  side 
with  a  sample  containing  no  lead. 

With  27(  of  lead,  the  brass  cuts  freely,  but 
it  is  not  as  soft  as  desired.  Makers  of  drawn 
brass  rod,  however,  use  about  this  amount  of 
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lead  (2.259c )  as  it  has  been  found  to  give  the 
necessary  results  in  this  class  of  work  and 
does  not  give  the  difficult}-  in  drawing  that  is 
experienced  when  a  larger  quantity  is  used, 
neither  is  the  brass  weakened  so  as  to  prevent 
its  use  for  screws  etc. 

When  3%  of  lead  is  used  in  yellow  brass 
castings,  the  full  free  cutting  property  is 
found.  To  be  sure,  a  greater  amount  of  lead 
imparts  greater  freedom  in  cutting,  but  there 
is  then  a  liability  of  a  weakness  in  the  cast- 
ing on  account  of  segregation  of  the  lead. 

In  good  yellow  brass,  therefore,  composed 
of  about  2  parts  of  copper  and  i  part  of  zinc, 
the  lead  should  be  about  3%-  It  should  not 
vary  over  0.50%  either  way.  It  will  be  found 
that  the  best  yellow  brass  for  casting  purposes 
contains  about  this  amount.  Experience  has 
demonstrated  that  it  is  the  most  desirable 
content. 


Overcoming    Spotting    Out     by 
tKe  Use  of  Sodium  Salts,  Par- 
ticularly Sodium  Cyanide. 


One  of  the  worst  difficulties  in  plating  cast- 
ings is  the  spotting  out.  This  is  caused  by 
the  plating  solution  penetrating  the  pores  or 
cavities  in  the  casting  (few  castings  are  found 
which  do  not  contain  more  or  less  of  them) 
and  then,  \yhen  the  castings  have  been  finished 
and  lacquered,  it  works  out.  While  a  thor- 
ough rinsing  will  often  overcome  it,  there  are 
instances  in  which  it  will  not.  One  of  the 
common  methods  of  overcoming  it  is  to  leave 
the  work  for  a  sufficient  period  of  time  to 
give  the  solution  ample  time  to  spot  out  as 
much  as  it  will,  and  then  finish.  This  cannot 
be  used  in  all  instances  on  account  of  the  lack 
of  time. 

When  potassium  salts  are  used  in  a  plating 
solution  they  are  usually  the  cyanide,  carbon- 
ate and  frequently  the  caustic  potash.  In 
each  case,  these  compounds  are  deliquescent, 
that  is  they  have  the  property  of  absorbing 
water  from  the  air  and  gradually  becoming 
liquid.  Place  a  piece  of  caustic  potash  in  the 
air.  In  a  short  time  it  will  become  moist  and 
finally  liquid.  Potassium  carbonate  and  pot- 
assium cyanide  act  in  the  same  manner  al- 
though not  quite  as  rapidly. 

Sodium  salts  have  the  property  of  expelling 
water  or  drying  up  \\hcn  exposed  to  the  air. 
Sodium    carbonate    in    crystals    parts    with    it? 


water  when   exposed  to   the   air   and   becomes 
a  dry,  white  powder. 

The  use  of  sodium  salts,  therefore,  in  elec- 
troplating will  bring  about  a  different  condi- 
tion in  the  spotting  out.  In  the  case  of  a 
potassium  salt  which  has  penetrated  a  cavity 
during  the  operation  of  electroplating,  the 
solution  will  gradually  work  out,  and  when 
exposed  on  the  surface,  will  absorb  water  and 
gradually  spread  over  the  surface  corroding 
whatever  portion  it  may  touch.  When  sodium 
salts  are  employed  in  the  plating  solution,  the 
solution  which  works  out  of  a  cavity  will  have 
a  tendency  to  dry  up  and  not  spread  like  a 
potassium  salt.  While  the  spotting  out  is  not 
entirely  overcome  bj'  the  use  of  sodium  salts, 
it  is  greatly  lessened  and  in  many  instances 
has  been  found  to  be  so  slight  as  to  be  disre- 
garded. 


Electrolytic  NicKel. 


Electrolytic  nickel  is  now  a  commercial 
product  and  is  being  constantly  produced  by 
one  of  the  large  nickel  refineries  in  the  United 
States.  It  is  produced  in  the  form  of  large 
cathode  sheets  which  have  been  produced  in 
the  process  of  refining  the  nickel  by  the  elec- 
trolytic method. 

The  electrolytic  nickel  thus  produced  is  the 
purest  form  of  metal  that  can  be  obtained  and 
has  the  advantage  of  being  free  from  carbon. 
Its  shape  is  the  only  disadvantage  as  it  must 
be  cut  up  in  order  to  allow  packing  in  a  ru- 
cible  for  melting.  Mills  equipped  with  large 
alligator  shears,  however,  find  no  difficulty  in 
cutting  it. 

The  purity  of  electrolytic  nickel  is  such  that 
some  of  the  German-silver  users  are  novt'  em- 
ploying it  for  the  manufacture  of  the  best 
grades  of  this  material.  The  results  so  far 
obtained  warrant  the  continued  use  in  this  line 
of  manufacture. 


Crucible  furnaces  in  which  coke  or  coal  is 
burned  should  be  repaired  at  frequent  inter- 
vals in  order  to  prevent  the  burning  out  of 
the  body  of  the  furnace.  The  fire-brick, 
burning  out  around  the  body  of  the  furnace, 
increases  its  capacity  and  a  larger  quantity  of 
coal  than  should  be  used  is  taken.  For  this 
reason  it  is  not  economical  to  allow  furnaces 
to  go  too  long  without  repairing.  The  fuel 
consumption    will   then   become   too   large. 
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THe  Methkods  £inplo>'ed  in  Preparing'  Copper  Bear- 
ing' Material  for  SHipment  to  Copper  Smelters. 


Large  numbers  of  scrap  metal  dealers  are 
scattered  over  the  United  States,  whose  busi- 
ness it  is  to  collect  lots  of  copper  bearing 
material  and  prepare  it  for  shipping  to  the 
copper  smelter,  who  smelts  it  in  a  blast  fur- 
nace and  produces  blister  copper  from  it,  from 
which  refined  copper  ingot  is  made  bj^  the 
process  of  refining  in  a  reverhcratory  furnace. 


stances,  too,  the  copper  smelter  purchases  the 
copper  bearing  material  through  a  dealer,  who 
acts  as  an  agent,  and  looks  to  him  to  keep 
them  supplied  with  the  necessary  quantity  and 
quality  of  product. 

B}^  the  term  "copper  bearing  material."  is 
meant  any  kind  of  substance  containing 
copper.     It  makes  no  difference  what  the  other 


Fig.   1.     Pile  of  Brass  Skimmings  to  be  Sampled  by  Quartering  Down. 


It  is  the  business  of  these  metal  dealers  to 
collect  small  lots  of  copper  bearing  mate- 
rial and  mix  them  into  a  shipment  of  a 
car-load  so  that  the  minimum  freight  rate 
may  be  obtained  in  shipping  them  to  the  smel- 
ter. Large  lots,  of  course,  are  handled  as 
well  and  if  they  are  sufficient  in  quantity,  they 
are  shipped  without  attemyting  to  mix  them 
with  any  other  material.  The  majority  of 
manufacturers  who  produce  copper  bearing 
material  as  a  refuse  product  prefer  to  do  bus- 
iness with  such  a  dealer  as  they  are  able  to 
obtain  quite  satisfactory  results.     In  many  i:i- 


substances  are  in  it,  the  copper  determines  the 
value.  Zinc,  tin,  lead  and  sometimes  nickel 
are  usually  present  to  a  greater  or  less  extent 
in  such  material,  but  they  are  never  reckoned 
as  valuable  for  the  reason  that  the  copper  is 
the  one  used  as  the  basis  of  a  transaction  and 
the  others  as  elements  which  are  not  re- 
claimed. If,  however,  a  material  of  this  de- 
scription should  contain  tin  in  a  quantity  of 
more  value  than  the  copper  (which  is  rarely 
the  case)  it  is  reckoned  as  a  tin  bearing  mate- 
rial and  is  sold  upon  the  basis  of  the  tin  con- 
tents and  the  copper  then  becomes  of  no  value. 
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Such  a  condition  is  so  rarely  the  case,  how- 
ever, that  there  is  very  httle  material  ever 
found  to  contain  tin  enough  to  change  its 
designation  from  "copper  bearing  material" 
to  "tin  bearing  material"  when  once  sold  as 
such. 

The  amount  of  copper  in  a  copper  bearing 
material  determines  its  value.  Copper  smelt- 
ers, as  a  rule  will  purchase  it  when  the  cop- 
per is  down  as  low  as  5%,  but  their  custom  is 
to  purchase  all  copper  bearing  material  deliv- 
ered at  their  works.  Low  grade  material, 
therefore,  is  not  of  sufificieni  value  to  pay  the 
freight  on  it  so  that  there  is  really  a  limit  as 
to  the  amount  of  copper  that  can  profitably  be 
shipped.  Such  a  limit  depends  upon  the 
copper  market.  When  copper  is  low,  the  limit 
is  higher  than  when  it  is  high  in  price.  This 
is  readily  appreciated  when  the  actual  value 
of  a  5%  copper  bearing  material  is  figured  out. 
If  copper  is  quoted  at  I2  cents  per  lb.,  the 
copper  in  it  is  worth  only  about  half  as  much 
were  copper  24  cents.  At  the  present  market 
for  copper,  the  limit  of  successful  handling 
lies  between  5%  and  10%  but  even  the  10% 
material  is  rather  low  to  be  handled  with  any 
reasonable  profit. 

The  copper  bearing  material  is  sold  upon  the 
amount  of  copper  it  contains.     Some  smelters 
make  what  is  called  a  "flat  price,"  that  is  so 
much    per    lb.    for    the    material    dehvered    at 
their  works,  depending  upon  the  copper  it  con- 
tains.     Others    make    a    price   according    to    a 
"sliding  scale".     This  scale  is  based  upon  the 
amount  of  copper  the  material  contains,  and  a 
smelting  charge  is  deducted.     In  addition,  the 
price  paid  for  the  copper  in  it,  depends  upon 
the    amount.      A    certain    deduction    is    made 
from  the  market  price  of  copper  and  the  more 
the   material   contains,  the  less   the   deduction. 
This  practice  is  quite  fair  as  the  cost  of  smelt- 
ing  low    grade    material    is   very    much    more 
than  in  the  case  of    a    high    grade    material. 
Whatever  method  is  used   for  purchasing  the 
copper  bearing  material,  either  the  "fiat  price" 
or  the  "sliding  scale",  the    customer    receives 
the   same-     One   is   only    another    method    of 
figuring  the  other.     In  the  case    of    the    "flat 
price",    the    copper    smelters    figure    all    the 
charges    (knowing,   of   course,   the   amount   of 
copper  in  the  material),  while  in  the  "sliding 
scale"   method,  the   smelter   informs   the   cus- 
tomer how  the  cost  is  figured.  As  the  customer 
is   only   interested   in   the   price  obtained,  one 
method  is  as  good  as  another  to  him. 


The  material  found  on  the  market  and 
classed  as  copper  bearing  material  is  of  large 
variety.  Some  of  it  is  rich  m  copper.  Others 
are  quite  lean.  There  is  a  much  larger  quan- 
tity of  lean  material  produced  than  the  rich 
kind.  Some  of  the  principal  kinds  are  as  fol- 
lows : 

Red  griiidiiigs  are  produced  in  grinding  the 
gates  and  fins  from  brass  castings.  They  are 
mixed  with  dirt  and  emery.  They  usually  run 
from  60%  to  80%  in  copper.  Yellow  grindings 
are  produced  in  tlie  grinding  of  yellow  brass 
castings.  They  run  from  40%  to  60%  in 
copper. 

Washings  are  produced  in  the  washing  of 
brass  foundry  ashes  and  are  really  the  small 
metal  shot  that  has  dropped  into  the  fire  from 
the  crucible.  The  coal  and  cinder  are  w^ashed 
away,  leaving  the  metal.  Red  washings  are 
produced  from  red  metals,  and  yellow  wash- 
ings from  yellow  brass.  When  the  two  are 
mixed  they  are  known  as  "mixed  washings". 
There  are  two  kinds  of  washings :  Coarse 
washings,  which  are  large  pieces  of  metal  and 
comparatively  free  from  coal,  coke  or  slag, 
and  fine  w-ashings.  which  are  about  the  fineness 
of  coarse  sand.  These  are  produced  from  the 
coarse  washings,  after  the  washing  operation 
has  been  completed,  by  riddling  them.  The 
fine  washings  are  what  pass  through  the 
riddle.  Fine  washings  usually  run  from  2o7c 
to  35%  in  copper,  depending  upon  their  free- 
dom from  slag,  coal  or  coke,  and  whether  the 
metal  is  red  or  yellow.  Coarse  washings  run 
from  50%  to  8o7f  in  copper  also  depending 
upon  the  same  conditions. 

Skimmings  are  of  two  kinds:  Coarse  and 
fine  and  one  is  riddled  and  the  other  is  not. 
Skimmings  may  run  from  209^  to  4o7f  and  it 
is  a  singular  fact  that  fine  skimmings  from 
yellow  brass  will  run  higher  in  copper  than 
those  from  red  metal.  The  fact  that  the  oxide 
of  zinc  carries  copper  with  it  when  it  oxidizes 
and  is  skimmed  off  is  the  cause  of  this  fact. 

Siveepings  result  from  sweeping  up  a 
foundry  floor.  They  are  usually  quite  lean  in 
copper  and  it  is  not  infrequent  that  they  will 
carry  so  Httle  copper  as  to  be  of  no  value. 
There  is  so  much  molding  sand  tracked 
around  a  foundr>-  floor  that  it  is  the  principal 
ingredient  of  the  sweeps.  Sweeps  are  usual- 
ly considered   a   rather  poor   material. 

Tailings  are  of  two  kinds.  One  is  known 
as  Hill  barrel  tailings  and  is  the  fine  material 
that   is   washed    awav   during   the   washing   of 
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brass  foundry  aslies.  The^e  are  usually  so 
lean  that  they  are  of  little  value.  They  rarely 
run  over  5%  in  copper  unless  the  washing  has 
l,>een  done  very  carelessly.  The  other  kind  is 
known  as  "magnet  machine  tailings"  and  result 
from  running  chips  of  brass  or  composition 
containing  iron  over  a  magnet  machine.  The 
iron  which  is  separated  by  the  magnet 
machine  contains  considerable  brass  or  compo- 
sition attached  to  it  mechanically  and  the 
Ciuantity  depends  upon  the  character  of  the 
magnet  machine.  If  poor,  the  quantity  is 
large.  Magnet  machine  tailings  are,  as  a  usual 
rule,  quite  lean. 


final  treatment,  however,  previous  to  sending 
to  the  copper  smelter  is  the  same  in  each  case. 

When  the  scrap  metal  dealer  receives  the 
copper  bearing  material  that  has  been  pur- 
chased by  him  from  the  producer,  the  first 
thing  to  do  is  to  mix  it  thoroughly.  In  Fig.  i 
is  shown  a  pile  of  line  skimmings  which  is  a 
fair  sample  of  the  kind  of  material  that  is  sold 
for  its  copper  contents.  The  operation  of 
mixing  is  one  that  is  always  done  by  hand  and 
with  ordinary  labor.  The  pile  is  shoveled  over 
until  apparently  thoroughly  mixed.  The  oper- 
ation of  obtaining  the  sample  then  begins. 

The  laborers  begin,  after  the  pile  has  been 


Fig.  2.    Small  Pile  Obtained  by  Taking  Every  Tenth  Shovelful  in  Barreling. 


Brass  foundry  aslws  are  usually  so  lean  that 
they  will  not  pay  for  transportation  and  must 
be  treated  by  washing  to  remove  the  non- 
metallic  material.     Washings  then  result. 

There  are  many  other  kinds  of  copper  bear- 
ing materials,  such  as  clock  chips,  pin-dust, 
battery-copper,  filings,  bronze-powder  waste, 
copi)er-scale,  copper-grease,  and  similar  prod- 
ucts resulting  as  refuse  in  the  metal  trades. 
Many  are  found  in  small  quantities  while 
others  are  produced    in    'arge    amounts.     The 


mixed  thoroughly,  by  shoveling  the  skimmings 
into  barrels  for  shipment.  Every  tenth  shovel- 
ful is  placed  on  the  floor.  When  all  the  pile 
has  been  shoveled  into  the  barrels,  there  will 
remain  a  small  pile  as  shown  in  Fig.  2.  This 
is  the  representative  pile  of  the  large  one. 

The  small  pile  is  then  subjected  to  the  quar- 
tering down  process  which  consists  in  mixing 
the  pile  again  by  means  of  the  shovel  and  then 
dividing  it  into  quarters.  The  beginning  of 
this    "quartering   down"   is    shown    in    Fig.   3. 
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The  pile  shown  has  been  divided  into  two 
parts  as  seen,  and  to  quarter,  each  half  is 
again  divided. 

When  the  pile  has  been  quartered  down, 
two  of  the  quarters  are  shoveled  into  the 
barrel,  and  the  other  two,  remaining  on  the 
floor,  are  mixed  once  more  and  again  quar- 
tered down.  The  two  quarters  are  again 
shoveled  into  barrels  and  the  remaining 
quarters  mixed.  This  quartering  down  oper- 
ation is  continued  until  a  comparatively  small 


The  copper  assay  for  determining  the  value 
of  the  sample  is  made  upon  the  quarters  left. 
The  dealer  may  keep  one  and  the  smelter 
another  and  two  assays  made  which,  if  agree- 
ing closely,  give  the  value  of  the  material. 

The  whole  object,  in  preparing  copper 
bearing  material,  is  to  mix  the  whole  so  thor- 
oughly that  the  sample  obtained  in  the  final 
quartering  will  truly  represent  the  pile.  With 
comparatively  fine  material,  this  is  readily  ac- 
complished,   but    with    coarse    material    it    is 


Fig.  3.    Quartering  Down  the  Small  Pile  for  Obtaining  a  Small  Sample. 


sample  is  obtained.  It  is  usually  carried  out 
until  about  a  peck  of  the  material  is  obtained 
if  coarse  and  a  quart  if  tine.  When  this  has 
been  quartered  and  the  two  final  quarters  re- 
main on  the  floor,  they  represent  the  final  sam- 
ple which  is  used  for  making  the  copper 
assay  and  upon  which  the  value  of  the  copper 
bearing  material  is  determined. 

There  are  now  two  quarters  left.  The  mix- 
ing has  been  carried  out  and  the  quartering 
down  followed  as  described  in  order  to  obtain 
a  representative  sample  of  the  lot,  and  the 
two  remaining  quarters  are  supposed  to  repre- 
sent it. 


quite  difficult  so  thoroughly  to  mix  that  each 
quarter  of  the  final  sample  will  show  assays 
of  copper  very  near  one  another.  It  is  the 
only  method  known,  however,  which  can  be 
used,  and  even  though  the  results  on  coarse 
material  are  not  very  close,  it  must  be  used  in 
lieu  of  anything  better. 


A  large  amount  of  copper  scale,  resulting 
from  the  hot  rolling  of  copper  or  the  anneal- 
ing of  it,  is  used  in  the  manufacture  of  marine 
paint.  It  is  also  used  in  certain  forms  of  bat- 
teries. 
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A  Simple  Solution  for  tKe  £,lec> 
trodeposition  of  Tin. 


Tliere  are  many  uses  for  a  tin  deposit.  It 
is  believed  that  the  demand  for  such  a  coating 
1?  growing,  and  it  would  be  used  more  were  a 
suitable  solution  known  which  could  be  em- 
ployed in  all  instances.  Roseleur's  pyrophos- 
phate tin  solution  is  an  excellent  one  for  many 
l-nrposes,  and  it  is  capable  of  giving  the 
whitest  tin  deposit  of  any  of  the  known  tin- 
ning baths.  The  whiteness,  however,  is  ap- 
parent only  before  scratch-brushing  as  all  tin 
deposits  have  the  same  color  after  this  opera- 
tion has  been  concluded.  The  objection  to  the 
pyrophosphate  solution  is  that  it  must  be 
worked  hot  and  a  heavy  deposit  of  tin  cannot 
be  obtained  except  after  a  period  of  many 
iiours.     It  is  really  unsuited  for  heavy  coating. 

The  following  solution  is  capable  of  giving 
a  good,  white  tin  deposit  on  all  metals.  It 
requires  no  chemicals  except  those  which  are 
in  every  plating  room,  and  is  used  cold.  It  is 
as  simple  a,,  solution  as  can  be  made.  It  con- 
tains the   following: 

For  Brass,  Copper.  Bronze,  Etc. 

Water   i  gallon 

Potassium    Cyanide   5  oz. 

Caustic    Potash i  oz. 

Tin   Chloride i  oz. 

For  Steel   JVrouglit-Iroii  and  Cast-iron. 

Water  i  gallon 

Potassium    Cyanide 5  oz. 

Caustic   Potash 2  oz. 

Tin   Chloride .2  oz. 

The  tin  chloride  used  is  the  regular  "tin- 
salts"  of  commerce  and  i?  the  so-called  stan- 
nous chloride  made  by  dissolving  tin  in  hydro- 
chloric acid. 

The  object  of  the  caustic  potash  is  to  neu- 
tralize what  free  acid  there  is  in  the  tin 
ciiloride  before  the  potassium  cyanide  is  intro- 
duced. In  this  manner  thvrre  is  no  expulsion 
of  hydrocyanic  acid  gas  when  the  tin  chloride 
is  dissolved  by  the  cyanide.  If  the  tin  chloride 
is  free  from  acid  (which  is  seldom  the  case 
and  when  it  is,  it  does  not  dissolve  readily) 
the  potash  is  not  required,  but  it  is  good  policy 
to  use  it  and  then  the  cyanide  employed  is  not 
partially  neutralized  by  the  acid  and  its  full 
value   is  obtained. 


Making  Up  the  Solution. 
To  make  up  the  solution  after  the  formula 
given,  dissolve  the  caustic  potash  in  the  water. 
Warm  water  is  preferable  as  the  operation  is 
then  made  more  rapid.  Then  add  the  tin 
chloride  and  stir.  Next  add  the  potassium 
cyanide  and  stir.  If  the  solution  is  warm,  the 
tin  chloride  is  dissolved  by  the  cyanide  (the 
potash  does  not  dissolve  it  as  there  is  not 
enough  used)  and  a  practically  clear  solution 
is  obtained.  As  tin  chloride  frequently  con- 
tains a  small  amount  of  iron,  there  remains 
suspended  in  the  liquid  a  little  iron  hydroxide. 
This,  however,  does  no  harm,  but  may  be 
filtered  out  if  desired. 

JJ'orking  the  Solution. 

The  solution  may  be  worked  cold  or  warm. 
As  it  works  very  well  cold,  it  may  be  used  in 
such  a  condition  whenever  desired.  When 
warm  it  deposits  the  tin  more  rapidly.    - 

Block  tin  anodes  (pure  tin)  are  used,  either 
of  rolled  sheet  or  cast.  As  large  an  anode 
surface  as  possible  should  be  employed.  The 
current  tension  should  be  from  2^4  to  3  volts 
when  the  solution  is  used  cold.  Less  are  used 
when  it  is  run  warm. 

In  from  3  to  5  minutes  a  good,  white  and 
moderately  heavy  tin  deposit  is  obtained  which 
is  suitable  for  the  majority  of  purposes.  A 
longer  time  gives  a  heavier  tin  deposit,  of 
course,  but  it  then  becomes  more  or  less  crys- 
talline and  the  article  must  be  taken  out  and 
scratch-brushed.  It  can  then  be  returned  to 
the  solution  and  an  additional  deposit  put  on. 
By  repeating  this  operation,  very  heavy  tin 
deposits  may  be  produced.  As  tin  is  soft,  the 
deposit  responds  to  the  scratch-brush  exceed- 
ingly well. 

It  will  be  noticed  that  two  formulas  are 
given  for  the  solution,  one  containing  twice 
the  amount  of  tin  that  is  in  the  other.  It  has 
been  found  that  for  brass,  copper,  bronze,  etc. 
the  solution  containing  the  least  amount  of  tin 
works  well.  This  solution  can  also  be  used 
for  iron  and  steel,  but  it  deposits  rather  slow- 
ly. For  this  reason,  the  stronger  solution  is 
employed  and  it  will  be  found  suitable  for 
cast-iron  goods  which,  as  a  usual  rule,  do  not 
take  a  deposit  as  readily  as  other  metals,  par- 
ticularly when  "over-pickled." 


For  neutralizing  tlie  free  acid  in  a  nickel 
solution,  carbonate  of  nickel  is  theoretically 
correct  as  it  does  not  introduce  any  foreign 
element  into  the  solution. 
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TricKs  intKe  ScrapMetalTrade      Notes  on  Silver  Plating  German 
.  Silver  Flat-'W^are. 

Second  Paper. 


Spurious  Casting's. 


By  \«^illiain  Wri^Ht. 


The  sliape  of  scrap  metal  always  determines 
its  value.  Color  has  nothing  to  do  with  the 
matter.  Old  steam  metal  calves  are  always 
worth  more  than  faucets  or  cocks  for  the 
reason  that  they  are  made  of  better  metal. 
Both  are  red,  however,  and  when  melted  and 
poured  into  ingot  metal  would  have  the 
same  appearance.  Yellow  brass  sheet  scrap  is 
always  worth  more  than  chips  on  account  of 
its  superior  qualit}'.  The  same  is  true  of  many 
other  kinds   of  scrap. 

Knowing  the  preceding  facts  to  be  true. 
scrap  metal  dealers  often  take  advantage  of 
the  willingness  of  brass  founders  to  purchase 
composition  castings  that  have  been  scrapped. 
In  the  case  of  composition,  brass  founders  al- 
ways assume  that  if  the  metal  was  once  cast, 
is  red,  and  has  been  in  use,  it  must  be  good. 
Hence  they  do  not  hesitate  to  purchase  any 
form  of  composition  casting. 

Unscrupulous  scrap  metal  dealers  have 
taken  advantage  of  this  fact  and  frequently 
do  this : 

Washings,  railroad  chips  mixed  with  bab- 
bitt-metal, or  other  form  of  scrap  that  is  of 
such  a  character  that  a  brass  founder  would 
never  think  of  using  it  for  making  castings, 
are  melted  and  cast  into  various  common 
shapes  found  in  the  trade.  As  it  would  hard- 
ly pay  to  make  valves  or  other  complicated 
castings  (although  there  are  instances  in 
which  it  might  be  done),  simple  castings  only 
are  made.  One  of  the  favorite  shapes  is  large 
rings  of  the  shape  of  a  bearing.  When  cast, 
these  are  broken  up  and  then  are  ready  for 
sale. 

The  brass  founder^  having  such  broken  cast- 
ings offered  to  him,  at  once  believes  that  they 
were  originally  in  use,  wore  out,  and  were  dis- 
carded. He  files  them  and  they  show  red 
metal.  Consequently  he  believes  that  the 
castings  are  of  good  metal.  The  more  inge- 
nuity the  unscrupulous  scrap  metal  dealer 
displays  in  making  the  castings  in  forms  that 
will  serve  to  indicate  that  good  metal  had  been 
used  in  them,  the  more  the  brass  founder  will 
be  deceived.  The  discovery  of  this  method  of 
making  "scrap  composition  castings"  leads  one 
to  believe  that  "all  is  not  gold  that  glitters." 


In  The  Brass  World,  Feb.  191 1,  page  55, 
appears  an  article  by  Professors  McWilliam 
and  Barclay  of  the  University  of  Sheffield, 
England,  on  the  peeling  of  heavily  silver 
plate  flat-ware,  such  as  that  used  in  hotel,  res- 
taurant or  steamboat  service. 

The  conclusion  reached  was  that  iS  or  20 
per-cent  German-silver,  heavily  plated  ware 
will  peel  in  service  when  hard  usage  is  given 
it.  Xow  I  will  say,  in  expressing  my  opinion, 
based  upon  a  number  of  years  experience  and 
observation,  that  the  higher  the  percentage  of 
nickel  in  German-silver,  the  greater  the  hard- 
ness and  an  increased  possibility  that  the  de- 
posited silver  will  not  adhere  as  firmly  as  on 
a  German-silver  containing  a  lower  percentage 
of  nickel.  To  overcome  this,  the  finish  of  the 
surface  and  the  preparing  process  for  plating 
must  be  changed  accordingly.  The  surface 
must  be  a  dead  sand-buffed  finish,  and  not  the 
highly  polished  condition.  In  addition,  in  the 
preparation  of  the  flat-ware  for  the  plating, 
after  thoroughly  cleaning  it  from  grease,  dip 
into  an  extra  strong  acid  dip.  The  object  of 
this  dip  is  that  the  surface  of  the  German- 
silver  is  left  in  such  a  condition  that  the  de- 
posited silver  will  cling  to  the  base  and  not 
peel.  To  render  the  deposit  doubly  sure,  after 
the  flat-ware  has  been  coated  in  the  striking 
solution,  take  out  and  rinse  in  water  and  scour 
with  a  bristle  brush  and  pumice.  Then  rinse 
in  water,  potash,  cyanide  and  the  mercury  dip 
and  strike  again  and  hang  in  the  plating  tank. 

These  directions  are  given  upon  the  suppo- 
sition that  the  dips  and  plating  solutions  are 
in  the  proper  working  condition.  If  they  are 
not,  it  will  make  no  difference  how  the  flat- 
ware is  treated.  If  the  silver  deposit  does  not 
peel  or  strip  in  burnishing,  it  will  loosen  and 
leave  the  German-silver  base  metal  after  being 
in  use. 

Another  consideration  in  regard  to  the 
finishing  of  German-silver  goods  is  that, 
before  plating  them  with  silver,  the  sharp 
edges  should  be  removed  because  the  extra 
heavy  silver  deposit  is  apt  to  be  forced  from 
the  edges  in  burnishing  it,  and  is  then  sure  to 
break  oft'  while  the  flat-ware  is  in  use. 
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Stripping'   Silver    Plated    German-Silver   Flat-Ware 

AVitK  the  R.esvilts  of  Some  E^xperiments 

on  ttie  Subject. 


Practically  all  flat- ware  niaiiufactured  is 
made  of  German-silver  and  then  silver  plated. 
Very  little  brass  is  now  used  and  only  for 
the  cheapest  class  of  work.  It  is  frequently 
necessary  to  strip  such  plated  flat-ware,  either 
in  the  process  of  manufacture,  on  account  of 
imperfect  work,  or  when  old  articles  are  to  be 
replated,  or  to  ascertain  how  much  silver  is  on 
the  ware.  Although  this  method  can  be  used 
for  determining  how  much  silver  is  on  flat- 
ware, as  will  be  subsequently  explained,  it  ;? 
only  approximately  correct  and  gives  too  high 
results.  When  used,  therefore,  the  amount 
of  silver  found  on  the  flat-ware  is  always 
more  than  is  actually  on  the  goods. 

To  remove  the  silver  from  German-silver 
flat  ware,  unless  one  is  familiar  with  the  right 
method  to  follow^,  is  not  as  easy  as  would  at 
first  seem.  If  an  attempt  is  made  to  dissolve 
it  off  with  nitric  acid,  either  strong  or  dilute, 
the  German-silver  will  always  be  found  badly 
pitted  after  the  silver  has  been  removed. 
A'arying  the  strength  of  the  acid  will  not 
change  its  action  and  if  the  flat-ware  is  to  be 
l)reserved  (and  it  always  is)  its  use  is  out  of 
the  question.  The  same  is  true  of  removing 
the  silver  by  making  the  flat-ware  an  anode 
in  a  cyanide  solution.  While  the  silver  is 
removed,  the  German-silver  is  attacked  and 
pitted.  This  method,  too,  is  of  no  value. 
What  is  necessary  in  the  removal  of  the  silver 
from  the  German-silver  flat-ware  is  a  method 
that  will  remove  it  completely  and  yet  not 
have  any  appreciable  action  on  the  German- 
silver  itself.  As  far  as  known,  there  is  on  y 
one  method  by  which  this  can  be  done  and 
this  is  by  the  use  of  a  strong  sulphuric  acid 
strip  containing  a  small  quantity  of  nitric  acid. 

Before  going  into  the  matter  further,  let 
some  history  on  the  matter  be  cited.  One  of 
the  first  articles  on  the  subject  was  that  of 
Roseleur  who,  in  1872,  gave  directions  fv)r 
stripping  the  silver  from  brass,  copp.^r, 
German-silver  etc.  His  method  consisted  \u 
taking  lo  parts  of  strong  sulphuric  acid  and  T 
part  of  nitric  acid  and  using  cold.  While  this 
strip  works  all  right  as  far  as  the  removal 
of  the  silver  is  concerned,  it  contains  too  mu'.'h 
nitric  acid  and  the  German-silver,  brass  or 
copper  are  pitted.  If,  however,  less  nitric 
acid  is  used,  the  base  metal  is  attacked  so  litt'e 


tliat  the  German-silver  spoon,  fork  or  other 
piece  of  flat  ware  will  come  out  of  the  strip, 
when  tlie  silver  has  been  removed,  practically 
as  smooth  as  it  went  in  and  without  any  indi- 
cation of  pitting  whatever.  The  following  has 
been  found  a  safe  and  excellent  strip  and  is 
extensively  used  : 

Silver      Strife      for      Cjcriuaii-silvcr,      Cop[>er, 
Bronze  and  Brass. 

66°   Sulphuric  Acid   i  gallon 

38°   Xitric  Acid   ....    2  oz. 

The  acids  should  be  pure  and  free  from 
chlorides.  The  use  of  the  chemically  pure 
acids  is  recommended.  The  nitric  acid  is  first 
poured  into  a  stone  crock  and  then  the  sul- 
phuric  acid   poured    into    it.      The   amount   of 


Spoons  Before  and  After  5trJppinK- 

nitric  acid  used  is  so  small  that  there  is  no 
heat  developed.  The  strip  is  used  cold  unless 
more  rapid  work  is  desired,  and  in  this  case  it 
is  warmed  up.  The  cold  solution,  however, 
wtirks  we'I  and   requires  no  attention.     When 
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used,  the  bother  of  heating  is  avoided  and  the 
results  are  apt  to  be  better.  The  use  of  the 
cold  solution  is  advocated  as  the  stripping  is 
then  greatly  simplified.  The  stripping  of  a 
tea-spoon  containing  the  average  amount  of 
silver  will  usually  take  from  3  to  5  hours,  but 
as  no  attention  is  required  and  as  the  spoon 
will  not  become  pitted  if  left  in  over  night  or 
even  longer,  the  advantage  of  the  cold  solution 
is  readily  understood. 

To  strip  the  silver  plated  flat-ware,  it  should 
be  first  cleaned  from  oil  or  grease  to  allow  the 
action  to  take  place  evenly,  and  is  then  hung 
in  the  stripping  solution  by  means  of  copper 
wire.  The  action  commences  at  once  and  the 
surface  of  the  silver  immediately  becomes  dull. 
The  action  then  goes  on  without  interruption. 
A  singular  phenomenon  will  now  take  place. 
Just  before  the  silver  is  completely  removed 
and  the  German-silver  left  bare,  the  surface 
will  turn  purple.  As  there  are  some  portions 
of  flat  ware  that  have  more  silver  on  than 
others,  the  thinnest  portion  is  removed  first 
and  it  is  here  that  the  purple  color  is  fir.>t 
seen.  In  a  short  time,  however,  this  purple 
color  disappears  and  the  dark,  gray  color  1:11 
the   German-silver   underneath   is   revealed. 

When  all  the  silver  has  been  removed  from 
the  flat-ware,  the  surface  takes  on  a  dark, 
gray  appearance  which  is  quite  conspicuous. 
It  is  easy  to  ascertain  when  ^11  the  silver  has 
been  removed  by  the  change  in  color.  In  the 
illustration  is  shown  a  German-silver  spoon 
that  has  been  silver  plated  and  after  strip- 
ping. The  silver  remains  quite  white  in  the 
stripping  solution  until  the  very  last  and  even 
the  last  speck  can  readily  be  distinguished. 
It  is  easy  to  determine,  therefore,  when  all  the 
silver  has  been  removed. 

When  removed  from  the  stripping  solution, 
the  German-silver  has  a  dark  gray  and  rough 
appearance.  It  should  be  rinsed  well  and  then 
dried  when  it  will  be  readily  noticed  that  the 
surface  is  covered  with  a  slight  deposit.  This 
deposit  readily  brushes  ofif  or  even  may  be 
wiped  off  so  that  when  it  is  thus  removed  the 
metal  is  bright  and  smooth  without  any  indica- 
tion of  pitting.  If  the  flat-ware  is  to  be  re- 
plated,  it  should  be  first  scratch  brushed  in 
order  to  remove  the  deposit  in  the  background 
of  any  fancy  design,  and  then  buffed  or 
scoured  in  the  usual  manner. 

Brass,  copper,  bronze  and  German-silver 
may  all  be  stripped  in  the  solution  with 
equally  good  results,  but  steel  or  iron  is  be>t 
stripped   by   backing   off    (i.    e.    using   as    the 


anode)  in  a  silver  plating  solution.  Cyanide 
does  not  attack  iron  or  steel  so  that  the  silver 
is  removed  easily. 

One  of  the  old  methods  of  stripping  silver 
from  German-silver,  copper  or  brass  was  to 
add  a  small  quantity  of  saltpeter  to  sulphuric 
acid.  The  saltpeter  (potassium  nitrate)  is  de- 
composed b}'  the  sulphuric  acid  and  nitric  acid 
is  set  free  so  that  the  result  is  the  same  as 
though  nitric  acid  were  employed  in  the  begin- 
ning. As  the  use  of  the  nitric  acid  is  attended 
with  accuracy,  it  is  to  be  preferred  to  the 
saltpeter.  The  results  are  the  same,  of  course, 
but  for  uniformity  and  certainty  the  mixture 
of  sulphuric  and  nitric  acids  leaves  little  to  be 
desired. 

One  thing"  should  be  borne  in  mind  and  that 
is  that  the  flat-ware  or  other  articles  to  be 
stripped  must  be  dry,  and  water  must  be  kept 
out  of  the  stripping  solution.  It  works  well 
when  strong,  but  if  water  is  introduced  into  '.t, 
the  German-silver  will  be  pitted. 

Expcriiiieiifs. 

As  it  was  desired  to  know  whether  the 
stripping  solution  acts  upon  the  German-silver 
sufficiently  to  prevent  the  use  of  the  method 
for  estimating  the  amount  of  silver  on  flat- 
ware, some  experiments  were  carried  out. 

In  the  first  place,  it  was  considered  advisa- 
ble to  ascertain  whether  strong  sulphuric  acid 
alone,  when  used  in  the  cold,  would  act  on  the 
silver  enough  to  remove  it.  To  this  end,  a 
silver  plated  German-silver  tea-spoon  was 
carefully  weighed  and  then  immersed  in  66° 
strong  sulphuric  acid  (chemically  pure).  T!ie 
spoon  was  allowed  to  remain  in  the  acid  for  5 
hours.  It  was  then  rinsed,  dried  and  weighed 
again.  The  polish  of  the  silver  was  scarcely 
altered,  indicating  that  there  was  little  action. 
The  results  obtained  were  as  follows: 
Spoon  before  immersion  32.1843  grams 
Spoon  after  immersion  32.T818  grams 


Loss    0025  grams=o.oo8% 

It  can  be  understood,  therefore,  that  'cha 
action  of  strong  sulphuric  acid,  when  cold,  is 
exceedingly  small. 

To  ascertain  the  amount  of  tlie  action  of 
the  acid  strip  on  the  German-silver,  two  18% 
German  silver  spoons  were  taken.  One  was 
a  teaspoon  and  the  other  a  table  spoon.  They 
had  no  silver  on  them.  They  were  then  buffed 
and  thoroughly  cleaned,  after  which  they  were 
wei.ghed.  They  were  then  plated  with  a  silver 
deposit  in  the  regular  manner  and  were  then 
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burnished  down  and  buffed.  The  spoons  were 
again  weighed  in  order  to  ascertain  the  amount 
of  silver  on  them.  They  were  then  stripped  \n 
the  usual  manner  with  the  cold  strip  composed 
of  I  gallon  of  strong  sulphuric  acid  and  2  oz. 
of  nitric  aoid.  The  stripping  took  about  4 
hours  in  the  cold.  The  spoons  were  then 
rinsed,  dried  and  weighed.  It  was  found  that 
the  action  of  the  stripping  acid  is  such  that 
the  spoons  were  attacked  to  quite  an  extent ; 
so  much  so,  in  fact,  that  it  would  hardly  be 
called  a  safe  method  for  the  estimation  of  the 
silver  on  the  goods.  The  results  obtained 
were  as   follows : 

Tea  Spoon. 
Weight  before  stripping  .  .  30.1476  grams 
\\'eight  after  stripping  ....   30.0941  grams 


Loss 


•053.T  grams 


The  amount  of  silver  on  the  spoon  was 
0-73(^3  grams  so  that  were  it  to  be  estimated  m 
this  manner,  it  would  be  about  7%  too  high. 

Table  Spoon. 
Weight  before    stripping  . .   53.0300  grams 
A\"eight  after  stripping,   . . .   52.9631  grams 


Loss     0669  grams 

The  amount  of  silver  on  the  table  spoon  was 
1.26F0  grams  so  that  were  it  to  be  estimated  in 
this  manner,  it  would  be  about  5%  too  high. 

It  will  be  appreciated,  therefore,  that  while 
this  method  will  answer  for  estimating  the 
amount  of  silver  on  German-silver  flat  ware 
provided  only  approx'unate  results  are  desired, 
it  cannot  be  called  an  accurate  process,  and 
should  be  employed  only  when  ordinary  results 
are  desired.  It  answers  well,  however,  for 
removing  the  silver  from  the  base  metals,  and 
while  it  attacks  the  German-silver,  copper  or 
brass  to  a  slight  extent,  it  does  not  pit  it  and 
leaves  the  surface  in  nearly  as  good  condi- 
tion as  it  originally  was  before  plating. 

In  order  to  find  out  how  a  prolonged  immer- 
sion in  the  stripping  solution  would  act.  a 
tea-spoon  from  which  all  the  silver  had  been 
previously  stripped,  was  immersed  in  the  strip- 
ping acid  previously  mentioned.  The  result? 
were  as  follows : 

After  2  Hours  Iininersion. 
\\'eight  before  immersion     30.2662  grams 
Weight  after  immersion   . .  30.2190  grams 


After  J-i  Hours  Inimersion. 
\\"eiglit  before    immersion     30.2662  grams 
Weight  after  immersion   . .  30.1298  grams 


Loss    1364  grams 

The  loss,  therefore,  after  24  hours  immer- 
sion, was  about  0.45%.  Although  the  German- 
silver  spoon  was  immersed  in  the  stripping 
acid  for  24  hours  (in  the  cold),  the  surface 
was  not  pitted  and  by  scratch  brushing  and 
buffing  was  again  fit  for  plating.  The  action 
of  the  stripping  acid  seems  to  be  very  even 
It  is  a  singular  fact  that  even  though  the  sul- 
phuric acid  has  practically  no  action  on  the 
silver,the  addition  of  a  very  small  quantity  oi 
nitric  acid  causes  the  strip  to  act.  The  action 
seems  to  be  more  than  that  of  the  actual  nitric 
acid  used,  for  it  may  be  used  for  a  long  time 
without  the  need  of  adding  any  more  nitric 
acid. 


Correspondence. 


THe  Early  Use  of  German  Sil- 
ver Flat->Vare. 


Editor: — 

After  reading  the  article  in  The  Br.\ss 
World,  March  191 1,  page  92,  entitled  "Look- 
ing Backward  in  the  Plating  Industry",  I  am 
tempted  to  offer  the  following: 

The  first  German-silver  spoons  and  forks 
were  made  by  Cope  of  Faziley  St.,  Birming- 
ham, England  between  the  years  of  1855  and 
1858,  and  it  was  also  used  in  the  manufacture 
of  rosettes  and  other  articles  employed  in  the 
saddlery  hardware  trade.  Such  ornamental 
articles  were  punched  out  on  presses. 

The  German-silver  was  furnished  by  Evans 
&  Askin  of  Birmingham,  England,  and  if  my 
memory  serves  me  right  Dr.  Evans  was  the 
first*  to  produce  metallic  nickel  and  the  first 
manufacturer  of  German-silver.  As  I  was  a 
boy  at  that  time  and  had  occasion  to  have  a 
knowledge  of  the  fact.  I  think  I  am  correct. 

.John  Morris. 
Waldron  k  Morris, 

Philadelphia.   Pa. 


Loss    0472  gram> 


Xext  to  imperfect  cleaning  of  work  to  be 
electroplated,  the  use  of  dirty  rinse  water  is 
the  most  frequent  error  in  plating.  It  is  re- 
sponsible for  many  of  the  poor  jobs  of  electro- 
plated work  turned  out. 

*Xickcl   was  discovered  by  Cronstedt  in   1751. 
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Specifications   for   Automobile 
Alloys. 


The  Society  of  Automobile  Engineers, 
which  comprises  the  engineers  of  the  leading 
automobile  manufacturers  in  the  United 
States,  has  recently  issued  a  preliininary  re- 
port of  the  various  non-ferrous  alloys  used  in 
automobile  construction.  These  specifications 
are  not  final  and  they  say  are  for  discussion 
only.  The  discussion  which  will  follow  may 
result  in  change,  but  the  following  are  the 
specifications  given  : 

Babbitt  Metal. 

Tin     84.oo7r 

Antimony     9.00% 

Copper    7-OoVr 

The  babbitt-metal  must  contain  no  other  ele- 
ments than  tin,  antimony  and  copper.  Any 
alloy  containing  more  th«n  traces  of  other 
metals  will  be  rejected.  A  variation  of  2% 
either  way  will  be  permissible  in  the  tin.  A 
variation  either  way  wijl  be  permissible  in  the 
antimony  and  copper.  The  use  of  other  than 
virgin  metal  is  prohibited.  Xo  impurity  will 
be  permitted  other  than  lead  and  that  not  in 
excess  of  o.io^. 

White  Brass. 

Zinc     28.oo^r   to  30.00% 

Copper      3.00      to     6.00% 

Tin    65.ooSr 

Any  shipment  containing  more  than  appre- 
ciable amounts  (o.iCr  )  of  other  metals  may 
be  rejected. 

PIwsphor-Bronze  Bearing  Metal. 

Copper    80.00% 

Tin    10.00% 

Lead     10.00% 

Phosphorus     0.05%   to  0.25% 

-A  tolerance  of  1.00%  plus  or  minus  will  be 
permitted  in  the  above  percentage,  except 
phosphorus.  Iron  and  zinc  in  excess  of  0.10% 
will  not  be  permitted.  Antimony  should  not 
exceed  0.10%. 

Brass  Castiiu/  Metal. 
(Coiiiposition.) 

Copper     84.00%   to  86.00% 

Tin    500% 

Lead     500% 

Zinc     5.00% 

In  connection  with  the  percentages  of  tin, 
lead  and  zinc,  a  plus  or  minus  tolerance  of 
1.00%  is  permissible. 


Yellozv  Brass. 

Copper    62.0%;  to  65.0% 

Zinc     36.0      to  31.0% 

Lead    2.0      to    4.0% 

Iron  in  excess  of  0.50%  will  not  be  permit- 
ted. 

Cast  Manganese  Bronce. 
Manganese  bronze  is  understood  to  mean  a 
metal  constituted  principally  of  copper  and 
zinc,  in  the  proportion  of  60  to  40,  iron  being 
present  in  small  percentages.  ^langanese  may 
or  not  be  present ;  sometimes  a  trace  and 
sometimes  in  small  amounts.  Main  depen- 
dence will  be  placed  upon  physical  specifica- 
tions, which  are  as  folows : 

Tensile     Strength . .   60,000  lbs.  per  sq.  in. 

Yield   Point   30,000  lbs.  per  sq.  in. 

Elongation  in    2    in-  20% 

Aluniinuni  Alloy  Xo.  i 
Aluminum    not    less    than  90.00% 

Copper    7.0  %  to  8.5% 

Total  impurities  shall  not  exceed  1.5%  of 
which  not  over  1.0%  shall  be  iron,  and  not 
over  0.5%  silicon.  No  other  elements  than 
carbon,  silicon,  iron  and  manganese  shall  be 
permitted. 

Alnuiinuin  Alloy  No.  2. 

Aluminum,  not  less  than 80.00% 

Zinc  not  over  15.00% 

Copper,   between    2%  and  3% 

^langanese,  not  to  exceed   0.40% 

Total  impurities  shall  not  exceed  1.65%  of 
which  not  more  than  0.50%  should  be  silicon, 
not  more  than  1.00%  iron  and  not  more  than 
0.15%  lead. 

Aluminum  Alloy  Xo.  .?. 

Aluminum    65.00% 

Zinc      35-00% 

Xotes  and  Instructions  on  Foregoing 
Specifications. 

The  grade  of  babbitt  metal  mentioned  is 
used  on  account  of  the  large  amount  of  copper 
it  contains.  It  is  hard  and  strong  and  resists 
punishment  which  it  is  sure  to  have  in  auto- 
mobile engines. 

\Miite  brass  gives  good  results  in  automo- 
bile engines,  but  no  better  results  as  a  rule 
than  geniune  babbitt.  Provision  should  be 
made  to  have  it  thoroughly  lubricated. 

The  phosphor  bronze  is  similar  to  that  spec- 
ified by  many  of  the  large  railway  systems  for 
car  bearings.  It  is  an  excellent  composition 
where     good     anti-friction     qualities     are     re- 
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quired.     It  should  be  used  only  against  hard- 
ened steel  in  automobile  construction. 

The  brass  casting  mixture  here  specified 
(commercial  composition)  is  used  for  light 
castings  and  possesses  excellent  machining 
qualities. 

The  yellow  brass  alloy  represents  a  high 
grade  of  yellow  brass  casting.  Commercial 
yellow  brass  castings  are,  generally  speaking, 
a  miscellaneous  assortment  of  mixtures,  some 
of  them  containing  considerable  amounts  of 
iron  (for  i%  to  even  3%)  which  is  very  unde- 
sirable as  it  renders  the  castings  liable  to 
blowholes,  hard  spots  and,  in  some  cases,  small 
particles  of  metallic  iron.  The  alloy  given 
possesses  good  machining  qualities  and  is 
tough. 

Manganese-bronze  is  of  much  value  for 
castings  where  strength  and  toughness  are  re- 
quired. 

Aluminum  Alloy  Xo.  i  is  the  highest  of  all 
the  aluminum  alloys  possessing  sufficient  de- 
gree of  strength,  an  alloy  containing  less  cop- 
per being  very  weak  and  open  grained.  This 
metal  can  be  used  where  lightness  and  tough- 
ness  are   required   throughout   an   automobile. 

Aluminum  Alloy  Xo.  2  possesses  good 
strength,  closeness  of  grain  and  can  be  cast 
solid  and  free  from  blowholes.  It  is  a  light 
metal,  its  specific  gravity  being  in  the  neigh- 
borhood of  3.00. 

.Muminum  Alloy  Xo.  3  is  a  mixture  that 
can  be  used  where  cheap  castings,  not  sub- 
jected to  any  great  strains  are  desired.  It  is 
a  desirable  mixture  for  such  castings  as  flat 
plates,  foot-boards,  running  boards  and  the 
like.  It  has  good  strength  but  it  is  quite  brit- 
tle and  does  not  possess  the  life  or  toughness 
of  .Aluminum  Allov  Xo.  i. 


Some  Unsolved  Problems  ir* 
Electroplating." 


By  George  B.  Ho^aboozn.t 


The  use  of  a  block  of  wood  on  the  top  of 
molten  brass  in  a  crucible,  when  pouring  is 
ta'.'ng  place,  serves  to  protect  the  metal  from 
oxidation  and  partially  prevents  the  ingress  of 
dross  into  the  mold.  The  block  burns  aid 
gives  a  reducing  atmosphere.  Thi^  practice 
has  been  found  to  give  excellent  results  .■^nd 
i.N  used  in  some  of  the  brass  rolling  mills. 
'I  he  block,  which  should  be  of  wood  which  will 
not  snap  when  burning,  is  thrown  on  the  sur- 
l'ic>-  of  the  metal  after  skimming  and  just 
1  efore  pouring. 


There  has  existed  for  a  long  time  a  separa- 
tion of  the  practical  plater  and  the  electro- 
chemist,  that  it  is  a  pleasure  to  present  this 
paper,  as  suggested  by  your  secretary,  and  it 
is  hoped  that  the  practical  end  of  electroplat- 
ing, as  represented  by  the  Xational  Electro- 
platers'  Association,  and  the  scientific  end  as 
represented  by  this  Society,  will  be  brought 
into  a  closer  relation.  As  is  well  known,  elec- 
troplating was  the  beginning  of  the  science  of 
electrochemistry,  but  it  has  lingered  by  the 
wayside  and  been  neglected  as  a  science,  and 
to-day  the  unsolved  problems  are  many. 

Electroplating  has  been  looked  upon  more 
as  a  trade  than  a  science,  and  it  is  only  during 
recent  years  that  much  study  has  been  given 
to  it  by  scientists,  and  that  attention  has  been 
directed  more  to  the  electrolytic  refining  of 
metals  than  to  the  deposition  of  metal  for 
decorative  purposes.  The  solutions  published 
by  Roseleur  in  1854,  have  been  improved  upon 
but  little,  and  those  who  have  published  trea- 
tises upon  the  subject  often  give  only  a  repeti- 
tion of  his  formulas.  Xickel  plating,  as  in- 
vented by  Dr.  I.  Adams,  is  probably  the  only 
exception. 

The  field  is  broad,  but  its  development  has 
been  left  to  the  practical  man,  guided  only  by 
the  rule  of  thumb.  An  electrochemist  in  the 
plating  room  of  a  fatcory  is  so  rare  that  it 
probably  can  be  said  withoiit  fear  of  contra- 
diction that  they  can  be  counted  on  the  fin- 
gers of  one's  hands.  The  need  to-day  is 
mutual  assistance  in  solving  these  problems 
and  the  developing  of  new  ideas.  To  a  great 
extent  they  are  "useless  without  each  other" — 
the  plater  producing  results  which  he  cannot 
duplicate — the  electrochemist  creating  solu- 
tions that  are  not  a  commercial  success. 

So  many  phenomena  have  been  encountered 
that  to  include  the  perplexing  problems  would 
necessitate  a  history  nt  nearly  every  known 
solution  and  finish.  The  varying  of  the  tem- 
perature and  the  electric  current   often   prove 


*Paper  presented  at  the  meeting  of  the 
American  Electrochemical  Society,  held  in 
Xew  York  City,  Apr.  6-8,  191 1. 

tSecretary  Xational  Electroplaters'  .Associa- 
tion. 
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a  stumbling-block,  and  these  conditions  cannot 
always  be  controlled.  There  is  a  vast  differ- 
ence between  producing  a  homogeneous  de- 
posit at  a  minimum  cost  from  a  solution  where 
the  amount  of  cathode  surface  is  being- 
changed  every  twenty  minutes,  and  a  solution 
in  which  the  amount  of  cathode  surface  is  al- 
ways the  same  and  the  rapid  deposit  of  the 
metal  is  more  desired  than  a  deposit  that  can 
be  easily  burnished.  Such  would  be  the  differ- 
ence, for  instance,  between  the  surface  of  a 
sheet  of  electrolytic  copper  and  that  of  a  cast 
lead  and  antimony  electrolier  with  its  deep  re- 
liefs and  where  a  coarse  crystalline  structure 
would  destroy  its  beauty.  In  the  discussion  of 
electroplating  problem.^,  it  must  be  borne  in 
mind  that  a  mere  deposit  of  a  metal  is  not  all, 
but  that  the  deposit  must  be  soft  and  smooth 
and  lend  itself  to  a  decorative  process :  the 
anodes  should  be  capable  of  being  reduced 
easily ;  the  electrolyte  must  offer  little  resist- 
ance to  the  electric  current,  and,  last,  but  not 
least  to  the  plater,  who  hears  it  so  often  that 
it  becomes  a  part  of  him,  the  cost  must  be 
nominal. 

The  automobile  industry  has  brought  about 
more  than  anything  else,  the  need  of  a  heavy 
deposit  of  brass.  At  present  this  is  done  in  a 
solution  of  cyanide  of  copper.  The  deposit  is 
not  only  slow,  but  unsatisfactory,  because  of 
what  is  known  as  "spotting  out" — a  discolora- 
tion in  spots  which  appear?  on  the  work  after 
it  has  been  polished  and  lacquered.  Deposits 
on  cast  metal  give  the  most  trouble.  It  is 
probably  caused  by  the  acids  or  alkaline  solu- 
tions being  absorbed  in  the  pores  of  the  metal, 
or  in  the  small  blow-holes,  and  the  deposit 
covering  these  holes  partially,  leaving  minute 
holes  through  which  the  solution  oozes  out. 
Several  remedies  have  been  suggested  and 
tried,  such  as  boiling  out  in  some  neutralizing 
chemical  solution,  placing  in  a  drying  oven  for 
several  days,  but  a  satisfactory  remedy  has 
not  been  found. 

An  acid  brass  solution  would  be  a  great 
advantage-  There  is  an  acid  copper  and  an 
acid  zinc  solution,  but  no  acid  brass  electro- 
lyte. The  difference  betwen  the  deposit  from 
a  cyanide  and  a  sulphate  of  copper  solution 
well  illustrates  the  advantage  of  having  an 
acid  brass  solution. 

Tin. — The  formula  for  a  tin  solution  pub- 
lished by  Roseleur  is  the  most  generally  used 
today,  as  little,  if  any,  improvement  has  been 
made  upon  it,  although  a  good  solution  which 
would   give   a  heavy   deposit  is   much   desired. 


In  Roseleur's  solution  the  electrolyte  is  not 
replenished  by  the  anode,  but  by  the  constant 
addition  of  a  concentrated  solution.  This 
should  be  overcome,  and  would  be  appreciated 
by  manufacturers  of  tinware. 

Ahiiniimm. — \\'hile  several  solutions  have 
appeared  from  time  to  time  for  plating  upon 
this  metal,  none  of  them  are  in  general  use, 
and  a  good  electrolyte  that  would  deposit  gold, 
silver,  brass  or  copper  so  that  it  would  stand 
burnishing  and  not  peel  oft  in  time  could  be 
used. 

Nickel. — The  successful  removal  of  a  de- 
posit of  nickel  from  '  another  metal  without 
aft'ecting  the  latter  has  not  been  accomplished. 

To  give  all  the  unsolved  problems  in  detail 
would  make  a  lengthy  paper,  and  a  simple 
statement  of  those  most  desired  will  be  given : 

An  electrolyte  that  will  remove  the  fire-scale 
from  brass ;  also  one  that  will  produce  a 
bright  or  a  matte  surface  in  place  of  using 
the  present  acid  dips. 

An  electric  cleaner  that  will  saponify  the 
grease  and  take  it  into  solution  instead  of 
driving  it  to  the  top,  where  it  has  to  be  con- 
stantly removed  to  prevent  it  from  adhering 
again  to  the  work  as  the  latter  is  removed 
from  the  solution. 

A  heavy  deposit  of  lead  on  the  inside  of 
iron  pipes,  to  prevent  rapid  corrosion. 

A  method  to  coat  electrogalvanized  iron  or 
steel  with  decorative  metals  without  destroy- 
ing the  rust-resisting  properties  of  the  zinc. 

An  alkaline  nickel-silver  solution  that  can 
be  worked  with  a  low  voltage. 

A  method  of  etching  steel  without  destroy- 
ing a  resistance  film  of  gelatine. 

Some  alkaline  substance  that  would  replace 
cyanide  of  potassium.  This  would  be  uni- 
versally welcomed. 

For  the  above  suggestions,  the  writer  is 
indebted  to  lOO  different  platers,  who  were 
kind  enough  to  answer  a  request  for  unsolved 
problems.  It  may  be  interesting  to  note  that 
80  per-cent  of  them  requested  an  acid  brass 
solution. 


Economizing  on  nickel  anodes  is  bad  prac- 
tice. In  electroplating,  the  nickel  must  be  ob- 
tained from  some  source,  and  if  the  anodes  do 
not  supply  it,  it  must  be  introduced  as  nickel 
salts.  Salts  are  always  more  expensive  than 
anodes  when  the  actual  nickel  in  them  is  taken 
into  consideration. 
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TKe    RigKt    and    AVrong    SHape 

of  Stirrers  Used  in  Brass 

Melting. 


Many  brass  founders  seem  to  have  the  idea 
tliat  all  that  is  necessary  in  stirring  brass  or 
other  metals  while  melted  in  a  crucible  is  to 
use  an  iron  ro<l.  Anything  that  can  be  hand- 
led is  considered  suitable.  This  belief  is  quite 
wrong   and    not    only   does   the    shape   of    the 


slunvn  in  i'"ig.  i.  It  is  not  infrequent  to  tind 
that  the  rod  lias  worn  down  to  a  sharp  point. 
The  objection  to  a  stirrer  of  the  kind  illus- 
trated in  Fig.  I  is  that  it  does  not  stir  or  mix 
the  metal  properly,  and  it  is  apt  to  injure  the 
crucible.  In  stirring  metal,  it  is  impossible  to 
use  the  stirrer  without  actually  touching  the 
bottom  of  the  crucible,  and  in  the  right  method 
of  stirring,  the  metal  is  "churned"  by  moving 
the  stirrer  up  and  down  so  as  to  mix  in  the 
most  thorough  manner.  When  a  stirrer  of  the 
shape  shown  in  Fig.  I  is  employed,  the  bot- 
tom of  the  crucible  is  usually  more  or  less 
injured   and   it   is   frequently   attacked   to   such 


Fig. 


Bad  Form  of  Stirrer  Often  Found  in 
Brass  Foundries. 


Fig.   2.     Bottom  of  Cruciltle  Injured  by  Stirrer 
Siiown  in  Fig.   I . 


>tirrer  affect  the  proper  mixing  of  the  metal, 
but  the  crucible  suffers  when  it  is  badly  made. 
If  brass  founders  would  use  a  stirrer  of  the 
right  shape,  they  would  have  less  difficulty  in 
the  production  of  good  castings.  To  be  sure, 
it  will  not  solve  all  the  problems  of  the  brass 
foundry,  but  it  will  assist  in  overcoming  them. 
In  Fig.  I  is  shown  a  stirrer  often  (quite 
often)  found  in  brass  foundries.  It  is  simply 
a  r  inch  iron  rod.  When  first  made,  the  rod 
is  cut  off  to  the  right  length  and  nothing  more 
is  done.  Soon  the  metal,  acting  upon  the  iron, 
begins  to  dissolve  it  and  after  having  been  in 
use    for    a    long    time    it    has    the    appearance 


an  extent  that  it  begins  tu  leak.  In  Fig.  j  is 
shown  a  crucible  which  has  been  injured  in 
the  bottom  by  the  use  of  such  a  stirrer. 

The  right  form  of  stirrer  is  that  siiown  in 
Fig.  3.  It  need  not  necessarily  be  of  the  exact 
shape  shown,  but  the  idea  is  to  have  a  knob 
on  the  end.  This  serves  to  bring  up  the  metal 
in  the  bottom  of  the  crucible  and  also  to  pre- 
vent injury  to  the  bottom  of  the  crucible. 

\\'hen  a  knob  is  used  on  the  bottom  of  the 
stirrer,  the  rod  need  not  be  as  large  as  other- 
wise as  it  can  be  handled  better  if  not  too 
heavy  and  the  knob  portion  does  the  stirring. 
A   rod   about    i    inch   in   diameter  is  generally 
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employed  and  the  knob  formed  either  by  up- 
setting the  end  or  welding  on  a  larger  piece  of 
round  and  then  forging  down.  This  part, 
however,  is  readily  carried  out  by  a  competent 
blacksmith. 

Stirrers  should  always  be  made  of  the  best 
wrought  iron.  Norway  iron  is  excellent,  but 
any  good  grade  of  refined  iron  will  answer. 
The  common  grades  of  commercial  iron  do 
not  work  as  well  as  they  are  more  apt  to 
break  in   service  or  wear  away   more   rapidly. 


TKe   Electrolytic   Corrosion    of 

Electroplated  Objects 

l>Vritiiig  Pens.)* 

By  Walter  S.  Landis. 


Fig.  3.    Right  Shape  of  Stirrer. 

Soft  steel  is  quite  unsuited  for  this  purpose 
as  it  lasts  but  a  short  time  and  frequently 
breaks  while  hot. 

In  conclusion  it  may  be  said  that  the  form 
of  stirrer  shown  in  Fig.  3  is  the  type  used  in 
the  brass  rolling  mills  of  the  Xaugatuck 
Valley,  Connecticut  and  has  been  found  sat- 
isfactory.    \\'rought  iron  is  always  used. 


Slivers  on  rolled  metals  are  caused  by  the 
cracking  of  the  metal  during  the  first  rolling 
operation.  When  the  metal  is  further  rolled, 
the  cracks  overlap  at  the  edges  and  finally  be- 
come  slivers. 


For  several  years  past  the  author  has  been 
using  a  certain  well-known  brand  of  steel 
writing  pen  with  great  satisfaction.  The  de- 
mand made  upon  the  pens  is  not  severe,  they 
being  used  only  for  signatures,  corrections 
and  such  occasional  writing,  though  being 
moist  with  ink  for  several  hours  at  a  time. 
Under  such  light  and  easy  service  the  life  of 
the  pens  was  always  at  least  a  week,  and  fre- 
quently several  weeks  elapsed  before  they 
reached  that  scratchy  stage  demanding  re- 
placement. 

This  past  winter,  on  attempting  to  purchase 
a  fresh  suppl\'  of  this  old,  reliable  brand,  it 
was  found  that  the  local  stationer  did  not 
have  the  plain  steel  ones  in  stock,  but  could 
furnish  the  same  style  and  brand  gold-plated. 
The  cost  of  this  plated  pen  was  about  one- 
half  more  than  the  plain  steel  ones.  Thinking 
that  the  manufacturer  had  improved  the  life 
of  the  pen  by  this  plating,  a  box  of  the  new 
style  was  purchased.  In  use  under  practical- 
ly the  same  service  that  the  plain  steel  ones 
had  been  subjected  to,  the  plated  variety 
lasted  rarely  more  than  two  days.  The  cor- 
rosion of  the  points  and  between  the  nibs  was 
excessive,  one  pen  frequently  not  writing  more 
than  five  hundred  words  before  requiring  re- 
placement. The  life  of  the  pens  being  so  very 
short,  I  determined  to  make  an  investigation 
of  the  cause.  The  results  of  this  investigation 
are  here  produced. 

Microscopic  and  chemical  tests  showed  that 
the  pens  were  probably  first  copper-plated  and 
then  flashed  with  gold.  The  total  thickness  of 
the  yellow  metal  coating  was  0.006  mm.,  and 
the  pens  carried  approximately  0.25  milli- 
gram of  gold  each.  The  plating  was  excellent- 
ly done  and  was  absolutely  continuous  as  far 
as  could  be  ascertained  by  chemical  test.  The 
pens  could  be  thrown  into  sulphuric  acid  and 
left  there  for  some  time  without  loss  of 
weight.  I  therefore  came  to  the  conclusion 
that  the  corrosion  was  electrolytic  in  its  nature, 
and  formulated  the  following  hypothesis  to 
account  for  it:     The  friction  of  the  pen  point 

*  Paper  read  at  the  Meeting  of  the  American 
Electrochemical  Society,  Xew  "S'ork  City,  Apr. 
6-8,  191 1. 
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on  paper  rapid]}'  wears  off  the  plating  on  the 
point,  thus  exposing  the  steel.  An  electrolytic 
couple.  Steel— Ink — Gold,  is  set  up  and  corro- 
sion of  the  steel  takes  place  with  great  rapid- 
ity. 

Some  idea  of  the  electrochemical  nature  of 
this  couple  may  he  gained  from  the  following: 
A  pen  was  stripped  of  its  plating  hy  an  18- 
hour  immersion  in  strong  potassium  cyanide 
solution.  This  stripped  pen  and  a  plated  pen 
were  then  connected  in  series  with  a  high  re- 
sistance voltmeter  and  the  two  pens  dii)ped 
into  various  kinds  of  ink,  contained  in  a  small 
cell  about  the  size  of  a  thimble.  A  potentio- 
meter was  not  available  at  the  time  the  exper- 
iments were  made,  so  that  I  had  to  content 
myself  with  measurements  made  on  closed  cir- 
cuits of  300  to  500  ohms'  resistance 

When  the  two  i)ens  were  dipped  into 
"Barnes'  National  Jet  Black  Ink,"  the  volt- 
meter showed  a  reading  of  0.045  vult  at  nnce, 
dropping  in  three  minutes  to  o.ojo  volt,  and  in 
five  minutes  to  0.015  volt,  at  which  jjoint  it 
remained  constant  for  some  time-  When 
taken  out  and  redipped,  the  whole  series  re- 
peated itself.  \'ibration  of  the  pens,  while 
immersed,  gave  a  continuous  reading  of  about 
0.045  volt.  The  resistivity  of  the  ink  was  ap- 
proximately 112  ohms  per  cm.  cube.  Index  of 
corrosion,  0.00040. 

In  "Stafford's  Universal  Writing  I'luid."  the 
series  was  0.08,  o.oj  and  0.008  volt:  vibrating 
the  pens  maintainetl  a  constant  electromotive 
force  of  0.022  volt.  The  resistivity  of  this  ink 
was  68  ohms  per  cm.  cube.  Index  of  corro- 
sion, 0.00033.  In  a  rather  old  and  faded  brand 
of  th'is  ink,  the  reading  under  vibration  of  the 
pens  was  0.016  volt.  Xo  measure  of  the  re- 
sistivity  of  this    faded    ink   was   made. 

In  "W'aterman's  Ideal  Ink,"  the  series  was 
0.088  and  0.040  volt.  .\  steady  electromotive 
force  of  0.120  volt  could  l)c  maintained  by 
vibrating  the  pens  in  the  ink.  The  resistivity 
of  this  ink  was  68  ohms  per  cm.  cube.  \\'itli 
a  freshly  stripped  pen  against  a  fresh  gold- 
plated  one,  a  similar  result  of  0.12  volt  was 
measured.     Index  of  corrosion,  0.00176. 

These  experiments  seem  to  corroborate  my 
original  hypothesis  as  to  the  cause  of  the  ex- 
cessive corrosion  of  the  pens.  When  in  use, 
the  continual  dipping  of  them  into  ink  and  the 
vibration  occasioned  as  they  rub  over  the 
paper  maintains  a  short-circuited  couple  with 
the  maximum  electromotive  force  noted,  and 
causes  consequent  corrosion  of  the  steel  point 
as  the  anode  of  this  couple. 


The  "'index  of  corrosion"  as  given  above  for 
the  various  writing  fluids  is  the  product  of  the 
maximum  electromotive  force  found  for  the 
vibrated  pens  multiplied  by  the  conductivity  of 
the  various  inks.  This  index  assists  in  choos- 
ing the  least  corrosive  ink  in  case  the  plated 
pens  have  to  be  used. 

While  the  corrosion  of  the  plated  pens  is 
not  a  matter  of  great  commercial  importance, 
yet  there  is  to  be  gained  from  the  experience 
a  certain  wholesome  lesson  on  the  application 
of  electroplating  to  the  protection  of  less 
noble  metals:  Do  not  plate  zvith  a  nobler  metal 
a  material  that  is  likely  to  be  sitbjecteil  to 
Zi'ear  on  one  spot  and  n'hich  spot  is  to  be 
moistened  zi.'ith  liquids.  For,  as  soon  as  the 
plating  is  worn  through  on  that  spot,  acceler- 
ted  corrosion  will  take  place,  and  in  the  end 
the  resulting  corrosion  will  be  far  worse  than 
without  the  plating. 


THe  "Original"  Babbitt-Metal 
Formula. 


The  discovery  that  soft  metal  makes  an  ex- 
cellent bearing  surface,  belongs  to  Isaac  Bab- 
bitt of  Boston,  Mass.,  who  patented  his  inven- 
tion in  the  United  States  July  17th,  1839  (Xo. 
1252).  Since  that  time  the  use  of  soft  metals 
as  bearings  has  grown  until  to-day  more  is 
employed  than  ever  before. 

It  is  an  erroneous  idea  that  Isaac  Babbitt 
patented  the  actual  white  metal  mixture  itself. 
His  patent  was  upon  the  use  of  a  white  or 
soft  metal  in  bearings.  While  he  did  not 
claim  any  particular  metal  mixture,  he  recom- 
mended  the  use   of  the    following: 

Tin    50  lbs. 

.\ntiniony    5  llis. 

Copper     1    lb. 

This  mixture  is  somewhat  softer  than  that 
now  employed  as  "Genuine  Babbitt-Metal"  as 
it  has  been  found  expeditious  to  use  more 
copper  in  order  to  obtain  a  harder  metal. 


Small  test  bars  always  give  a  higher  tensile 
strength  per  square  inch  than  large  ones  on 
account  of  the  rapid  cooling  .if  the  small  bar 
in  the  mold. 


Good  castings  do  not  depend  upon  the  mi.x 
ture    of    metals    composing    them,    but    upon 
foundry    practice.        With    the    right    foundry 
practice   good  castings   may   lie   made   of   any 
mixture  of  metals. 


132 


THE    BRASS  WORLD 


Brass  R.olling  in  tHe  United 
States. 


At  a  meeting  of  the  Birmingham  Section  of 
the  Institute  of  Metals  on  February  14,  Mr. 
G.  A.  Boeddicker,  the  chairman,  read  a  paper 
on  the  above  subject  in  which  he  recorded  the 
impressions  he  formed  during  a  recent  visit 
to  various  metal  works  in  America.  He  found 
the  works  well  up  to  date.  Electric  driving 
was  general)}-  adopted  except  for  rolls,  and 
the  power  stations  were  well  built.  The  only 
boiler  met  with  was  the  Babcock  &  Wilcox 
water-tube  boiler,  and  the  engines  were  all 
slow  running.  Rolls  were  generally  driven 
from  a  jack-shaft,  a  convenient  arrangement 
whereby  any  number  of  rolls  could  be  put  side 
by  side  without  their  being  coupled  together. 
That  enabled  the  speed  of  the  different  rolls 
to  be  varied  as  required,  while  a  break-down 
of  one  or  another  did  not  interfere  with  a 
whole  train.  Where  that  arrangement  was 
adopted  the  engines  were  running  from  75  to 
100  revolutions. 

The  Castings  and  Furnaces. 

Great  care  was  taken  everywhere  in  using 
only  pure  metals  for  the  alloys  made.  The 
copper  used  was  mostly  Calumet  and  Hecla. 
The  spelter  was  of  exceptional  purity,  con- 
taining 0.4  to  0.1  per  cent,  of  lead,  and  even  if 
the  alloy  produced  should  contain  lead  only 
pure  spelter  was  used  and  pure  lead  added  to 
the  alloy.  The  casting  was  done  on  a  large 
scale ;  but  it  was  probably  not  quite  so  well 
done;  owing  to  the  fact  that  there  being  no 
casters'  lads  employed,  labourers,  without  ex- 
perience, were  sometimes  put  to  the  casting  of 
German  silver  and  brass. 

The  furnaces  were  mostly  of  the  round 
type ;  the  fuel  anthracite,  and,  generally,  160- 
Ib.  pots  were  used,  the  metal  being  cast  into 
ingots  of  75  to  100  lbs.  For  narrow  metal 
the  ingots  were  6  in.,  while  for  sheet  metal 
they  were  12  in.  wide.  In  pouring,  a  small 
funnel  was  put  on  the  top  of  the  mould.  It 
was  lined  with  fireclay  and  had  four  holes  in 
the  bottom  to  split  the  metal.  All  slag  and 
charcoal  remained  in  the  funnel  and  could  not 
get  down  into  the  mould.  A  similar  plan  was 
used  in  casting  rods.  These  were  sometimes 
cast  into  split  moulds  and  sometimes  into 
solid  moulds.  Where  the  latter  were  used 
they  were  open  at  the  bottom  and  fitted  with 
a  plunger  about  6in.  long.     When  the  rod  was 


poured  and  had  set,  but  while  still  red  hot,  the 
plunger  was  pushed  up  4  in.  or  5  in. :  that 
pushed  up  the  rod  and  there  it  was  left  until 
quite  cold  when  it  could  be  readily  lifted  out 
of  the  mould.  The  Americans  went  to  great 
trouble  and  expense  in  cleaning  the  surface  of 
the  ingots  before  rolling.  Sometimes  they 
were  scraped  all  over  on  a  "scalping"  machine, 
and  sometimes  they  were  planed,  in  which  case 
a  shaving  ]/i  thick  would  generally  be  taken 
from  each  side  of  an  ingot  iM  in-  thick,  which 
meant  about  14  per  cent,  of  scrap  from  one 
operation  alone.  He  felt  thankful  that  the 
scalping  process  was  avoided  in  British  prac- 
tice. 

TJie  Rolling  and  JVire  Mills. 

The  rolling  mills  were  generally  speeded  up. 
At  Waterbury  they  "broke  down"  at  10,  "got 
down"  at  22  and  finished  at  45  revolutions, 
while  at  the  Riverside  Mills  they  broke  down 
at  20  and  finished  at  50  revolutions.  As  a 
result  of  that  speeding  up  a  pair  of  rolls  prob- 
ably got  through  two  or  three  times  as  much 
work  as  would  be  tlie  case  in  this  country. 
The  rolls  were  fitted  with  automatic  coiling 
arrangements  for  coiling  the  strip  as  it  was 
rolled.  That  was  rendered  necessary  by  t;ie 
length  of  the  strips,  which  would  otherwise  be 
too  long  for  the  annealing  furnace.  The  an- 
nealing was  done  in  oil-fired  open  furnaces, 
sometimes  at  the  same  temperature  as  in  th's 
country  and  sometimes  at  much  higher  tem- 
peratures. The  metal  was  conveyed  from  the 
rolls  to  the  muffle  on  a  tray  and  lifted  bodily 
into  the  furnace  b\-  a  simple  pulley  arrange- 
ment, the  operation  taking  only  a  few  minutes. 
A  charge  of  20  to  30  cwi:.  would  be  left  in 
the  furnace  for  an  hour  or  an  hour  and  a  half. 
Narrow  strips  were  not  put  in  flat,  but  were 
placed  on  edge  sideways  between  pegs  riveted 
on  the  tray  so  that  no  two  strips  touched  each 
other.  When  the  metal  was  withdrawn  from 
the  furnace  it  was  instantly  quenched  by  a  jet 
of  water.  The  annealing  furnaces  measii'-eif 
about  6  ft.  by  15  ft. 

The  gang  slitters  and  shearing  machines 
were  fitted  with  automatic  scrap-cutting  devi- 
ces. There  were  pickling  brushing  and  drying 
machines  and  overhauling  machines  for  thin 
strips,  where  the  metal  passed  over  several 
rollers  and  where  one  man  inspected  one  side 
and  another  man  the  other. 

In  the  large  Waterbury  wire  mills,  the  wire 
was  transported  from  the  blocks  to  the  anneal- 
ing   furnace    and    from    them    to    the    pickling 
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shrip  ami  back  again  to  llie  Ijlocks  by  means  of 
overhead  electric  trolleys.  Apart  from  bull 
blocks,  continuous  machines  of  the  W'aterbury 
type  were  general  throughout  America.  The 
English  system  of  rolling  bars,  slitting  them, 
and  drawing  the  slittings  was  practically  abol- 
ished and  rod  rolling  had  been  introduced  not 
so  much  for  the  sake  of  economy,  as  in  order 
to  get  rods  of  56  to  60  lbs.  For  pin  wire,  or 
any  other  wire  down  to  18  or  20  gauge  which 
was  not  required  in  heavy  coils,  the  English 
system  was  probably  quite  as  economical  as 
rod  rolling.  All  the  plant  was  electrically 
driven,  and  in  one  case  the  motors  were  placed 
beneath  the  floor  and  connected  to  the  mills 
above  by  short  belts.  The  annealing  furnaces 
for  rods  were  open  cylindrical  furnaces  which 
could  be  conveniently  charged  from  the  elec- 
tric trolley  overhead. 

In  concluding  his  observations,  Mr.  Boed- 
dicker  said  that  many  of  the  improvements  he 
had  noted  were  only  advantageous  where  the 
quantities  of  material  to  be  dealt  with  were 
large.  They  would  probably  be  found  iniprac- 
tical)lc  in  Europe,  partly  because  the  works 
were  not  large  enough  and  partly  because  the 
orders  received  on  this  side  were  smaller  and 
more  diverse.  Where  the  Americans  dealt  with 
four  or  live  different  qualities  of  German  sil- 
ver, European  manufacturers  had  to  deal  with 
about  twenty,  and  where  the  former  got  one 
order  for  5  tons  of  one  size  and  one  gauge, 
manufacturers  on  this  side  would  get,  perhaps, 
a  hundred  orders  for  a  hundred  different  sizes. 
It  was,  therefore,  a  mistake  to  assume,  because 
British  manufacturers  had  not  more  generally 
adopted  Western  ideas,  that  they  were  behind. 
Discussion. 

In  the  discussion  following  the  paper,  Mr. 
J.  W.  Earle  said  that  lie  agreed  as  to  the  in- 
feriority of  American  castings.  This  resulted 
either  from  the  use  of  bad  or  rough  iron 
moulds  or  insufficient  care  in  scraping  and 
dressing  them.  The  thing  that  struck  him 
most  in  going  over  some  American  mills,  was 
the  large  number  of  costly  subsidiary  machines 
employed.  They  were  so  numerous  and  so  im- 
portant that  the  rolling  mills  themselves  were 
almost  lost  amongst  them.  The  lists  of  sizes 
issued  by  American  manufacturers  to  their 
customers  were  of  a  more  definite  character 
than  those  used  in  this  country  and  prevente<l 
customers  from  substituting  thin  and  even 
thinner  gauges  for  the  various  sizes. 

Mr.  Dugard  said  he  had  seen  strip  taken 
into  the  mills  which  would  be  promptly  reject- 


ed in  this  country.  As  a  rule  it  was  put  on  the 
overhauling  machine  and  even  after  it  was 
scraped  the  spills  sometimes  remained ;  never- 
theless they  were  able  to  produce  good  brass. 
Mr.  Bean  (Allen  Everitt  &  Co.,  Lim.)  said 
that  while  British  manufacturers  at  times 
made  something  verging  on  a  profit,  American 
mills  were  making  12'/^  per  cent,  and  more 
profit  every  year.  It  was  all  a  question  of 
power  and  speed ;  quick  and  powerful  machin- 
ery was  the  secret  of  their  success.  The  high 
wages  paid  to  operators  by  American  manu- 
facturers had  not  been  an  unmixed  evil,  for 
it  had  driven  them  to  adopt  the  powerful 
labour-saving  machinery  of  which  they  had 
heard.  He  had  been  struck  by  the  splendid 
surface  on  American  rolled  metal  and  if  that 
resulted  from  the  use  of  the  scalping  machine 
he  would  be  pleased  to  see  such  machines 
used  in  this  country. — The  Iroiiiiioiigcr. 


Use  of  Silicon   in  Hy^draulic 
Bronze. 


According  to  S.  Kern  in  the  Chemical  News, 
silicon  may  be  used  with  good  results  in  mak- 
ing castings  of  bronze  for  hydraulic  purposes. 
He  states  that  castings  capable  of  standing 
high  steam  or  water  pressure  may  thus  be 
produced.  The  mixture  recommended  is  as 
follows  : — 

In  a  crucible  capable  of  holding  at  least  200 
lbs.,  78  lbs.  of  copper  are  placed  and  10  lbs.  of 
brass.  When  melted,  12  lbs.  of  tin,  1.4  lbs.  of 
zinc  are  added  and  then  0.12  lbs.  of  10% 
silicon-copper.  The  whole  is  stirred  and  is 
ready  for  pouring.  It  is  claimed  that  the  sil- 
icon produces  soundness.  It  will  be  noticed 
that  the  amount  of  silicon  introduced  is  quite 
small  (only  about  0.019^^)  which  is  claimed  to 
be  ample   for  the  deoxidizing. 


Tco  niu:h  s])elter  in  yellow  brass  c.iuscs 
dirty  castings.  The  best  results  are  obtamod 
by  the  use  of  about  30  per  cent,  of  the  metal. 
When  much  over  this  amount,  the  results  are 
not  as  good. 


Blowholes  in  castings  are  always  caused  by 
the  absorption  of  gas  during  the  melting.  As 
the  casting  cools  in  the  mold,  these  gases  are 
expelled  with  the  formation  of  blowholes  or 
pinholes.  Pinholes  are  simply  small  blow- 
holes. 
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l>rodtxction     of    AspKaltuxn     of 

Hig'H  Sensitiveness  for  PKo- 

to-Engraving.* 

Bx  Prof.  K.  Valenta. 

As  obtained  in  the  market,  ordinary  Syrian 
^sphaltum  has  a  comparatively  low  sensitive- 
ness to  light,  and  this  has  greatly  hindered  its 
use  for  production  of  pictures  on  stone,  metal 
plates,  etc. 

For  many  years  attempts  have  been  made  to 
increase  the  sensitiveness  of  asphaltum  to 
light,  and  two  different  methods  of  attaining 
this  object  have  succeeded.  One  of  them  con- 
sists of  treating  the  raw  asphaltum  with  ether, 
by  which  the  less  sensitive  components  are  re- 
moved and  the  most  sensitive  remain.  The 
other  consists  in  the  incorporation  of  sulphur 
by  which  the  two  less  sensitive  components 
are  converted  into  the  third  really  active. 
This  method  of  sulphuration  of  asphaltum 
originated  with  me  and  consists  in  melting  the 
asphaltum  with  the  requisite  quantity  of  sul- 
phur or  dissolving  it  in  a  solvent  of  high  boil- 
ing point  and  heating  it  with  sulphur  in  a  re- 
turn condenser. 

The  sulphuration  of  the  asphaltum  under 
these  conditions  is  accompanied  with  copious 
evolution  of  hj-drogen  sulphide  gas.  The 
simple  fusion  of  the  asphaltum  with  sulphur 
is  difficult  to  carr\'  out  without  carbonizing  it, 
consequently  sulphurating  by  the  wet  method 
is  preferable.  Pseudo-cumol  is  used  for  dis- 
solving the  asphaltum  and  the  solution  mixed 
with  12  per  cent,  of  sulphur  in  powder,  and 
heated  in  a  retort  with  an  inverted  condenser 
as  long  as  hydrogen  sulphide  gas  is  given  oft'. 
The  solvent  is  then  distilled  off  and  the  black 
residue  is  dissolved  in  25  parts  of  benzol  and 
used  for  the  preparation  of  the  plate  for 
etching  or  lithographing. 

\\  hen  the  operation  is  carried  out  with  care, 
the  asphaltum  so  produced  is  relatively  very 
sensitive,  but  the  preparation  requires  careful 
working  otherwise  it  may  happen  that  besides 
it  an  insoluble  substance  is  formed.  Moreover 
the  asphaltum  easily  becomes  burnt.  These 
are  the  reasons  why  the  sulphureted  asphaltum 
has  not  come  into  such  general  use  as  it  de- 
serves on  account  of  its  high  sensitiveness  to 
h;-iht. 


At  the  present  time  a  good  deal  is  being 
done  in  various  reproduction  establishments 
with  asphaltum  films.  The  asphaltum  is 
usual!}-  purified  in  the  expensive  way  with 
ether  already  mentioned,  or  unpurified.  Many 
use  it  without  purification.  I  have  succeeded 
in  working  out  a  simple  process  for  puritVing 
and  sulphurating  the  asphalt  which  gives  reli- 
able results  and  a  relatively  high  sensitive 
product.  In  doing  this,  I  started  from  the 
fact  that  many  compounds  containing  hydro- 
gen when  heated  with  sulphur  chloride,  take 
up  sulphur  with  disengagement  of  hydrogen, 
which  combines  with  the  chlorine  of  the  sul- 
phur chloride  to  form  hydrogen  chloride. 

Carbon  bi-sulphide  is  a  suitable  solvent  for 
asphaltum.  The  process  is  carried  out  as  fol- 
lows : 

A  glass  retort  is  charged  with  100  grams  of 
Syrian  asphaltum  in  powder  and  dissolved  in 
five  or  six  times  its  bulk  of  carbon  bi-sulphide. 
When  disolved,  6  to  8  grams  of  sulphur 
chloride  (4  to  5  c.  c.)  previously  diluted  with 
20  c.  c.  of  carbon  bi-sulphide,  are  added  in 
small  quantities  and  the  whole  well  shaken. 
The  retort  is  then  connected  with  a  glass  con- 
denser provided  with  cork  (not  rubber)  stop- 
pers or  connections,  and  about  one-third  of  the 
carbon  bi-sulphide  distilled  over. 

The  residue  in  the  retort  is  then  poured  out 
into  a  large  bottle  and  2  litres  of  anlwdrous 
benzol  added.  The  whole  is  shaken  and  filt- 
ered, and  is  then  ready  for  use.  For  litho- 
graphic purposes,  about  2  per  cent,  of  oil  of 
lavender  is  introduced. 

Comparison  of  films  made  with  this  treated 
asphaltum  with  those  of  chromated  albumen, 
showed  that  the  sulphuretted  asphaltum  came 
very  closely  to  the  latter  in  sensiteveness. 
JVHh  three  minutes  exposure  to  the  sun,  under 
a  line  negative,  developable  images  were  pro- 
ducd.  The  asphaltum  images  are  developed 
with  Xeustadt  turpentine  with  or  without  Rus- 
sian oil,  which  has  been  found  necessary  with 
thicker  films  and  consequently  longer  ex- 
posure. 


*From  Penrose's  Process  Annual,  191 1. 
Translated  from  the  German  by  Major-Gen- 
eral  Waterhouse,  T.  A. 


Blisters  on  plated  metals  may  be  caused  by 
the  presence  of  grease  on  the  surface  of  the 
metal  being  plated,  or  the  use  of  too  strong  a 
current.  \\'hen  the  surface  is  greas}'  and  the 
current  too  strong  blisters  are  quite  apt  to 
form. 
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Bronze  Po%vders  and  Bronzing. 

A  Commission  recently  appointed  by  tlv.; 
British  Government  to  inquire  into  the  condi- 
tion of  the  bronze  powder  and  bronzing  induL-- 
try  in  Entiland  witli  reference  to  the  health 
of  the  employees,  have  rendered  their  report. 

They  say,  in  their  report,  that  bronze 
powders  are  made  mainly  in  Nurember,:;. 
Fiirth  and  neighboring  towns  in  Bavarii. 
They  arc  not  made  in  England  and  conse- 
quently they  were  uat  able  to  see  the  process 


Fig.   J.     Microphotograph  of  Coarse  Bronze  Powder. 

of  manufacture.  They  state  as  follows:  "We 
are  informed  that  the  powder  is  produced 
from  thin  sheets  of  metal  leaf  by  rubbing 
them  through  the  meshes  of  fine  wire  sieves, 
and  that  the  waste  from  metal  leaf  (Dutch 
metal)  factories,  in  addition  to  new  metal,  is 
used  for  this  purpose.  After  the  addition  of 
oil,  the  mixture  is  ground  in  suitable  machines 
to  the  requisite  degree  of  fineness;  the  greater 
part  of  the  oil  is  then  extracted  by  placing  tlie 
mass  in  water  and  then  subjecting  it  to  strong 
pressure." 

Several  analyses  of  bronze  powders  were 
•.iiade  in  the  Government  laboratory  and  the 
following  rcsuhs   were  obtained. 

/Utiniiintm   l'oi\.'der. 

-Muminmu    09.03% 

liupurities     0.(14' , 

Sih'cr  f'o'n'ticr. 

/^inc    7704^'c 

Aluminum    21. 53'^r 


Gold  Powder. 

Copper    70.02% 

Zinc    29.64% 

Lead    05% 

Arsenic    0.05% 

Iron      0.24% 

Bronze   Pozi'der. 

Copper    84.82% 

Zinc    14-85% 

Lead    trace 

Arsenic     06% 

Iron    2j% 

The  green,  pink,  violet  and  other  colored 
powders  are  the  regular  bronze  powders 
colored  with  analinc  dyes.  The  largest  con- 
sumers of  bronze  powders  are  the  litho- 
graphers. 

The  investigation  indicated  that  bronzing 
machines  are  now  supplanting  hand  bronzing 
and  with  the  accompanying  safety  of  the 
operatives.  Bronze  powder  inhaled  does  not 
have   the   bad    effect    of    emerv    or    steel    dust 


Fig.  2.    Microphotograph  of  Fine  Bronze  Powder. 

from  grinding  operations  and  is  not  apt  in 
bring  on  pulmonary  troubles  like  them.  The 
dust  is  not  sharp  as  they  are  and  does  not  pen- 
etrate the  muscles  of  the  throat.  The  effect  ot 
])r(tnze  powders  is  more  of  copper  poisoning 
than  that  of  dust.  As  evidence  of  the  ab- 
sence of  sharp  particles,  microphotographs  o' 
bronze  powders  (herewith  reproduced)  were 
taken.  

The  onl\  method  of  cleaning  antimonial- 
lead,  britannia-metal  or  pewter  for  plating  is 
by  scouring  it.  There  is  no  dip  that  can  be 
used  for  the  purpose. 
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Use   of  Agitated    Plating    Solu- 
tions in  Eng'land. 


At  a  meeting  of  the  Sheffield  Electro-AIetal- 
hirgical  Societ}^  ]\Ir.  G.  Bernard  Brook,  Lec- 
turer in  Preparatory  Non-ferrous  Metallurgy, 
read  a  paper  on  Mechanical  Aids  to  Electro- 
Deposition.  The  subject  was  divided  into 
three  heads,  as  follows:  (i)  The  effects  result- 
ing from  agitation  of  the  electrolyte;  (2) 
various  types  of  mechanical  agitator;  (3)  the 
laboratory  application  of  the  same  principles 
to  electro-chemical  analysis.  He  said  the  de- 
mand for  the  cheap  electroplating  of  certain 
classes  of  manufactured  articles  in  which  the 
end  soug'ht  had  not  been  so  much  one  of  ap- 
pearance as  the  counteraction  of  atmospheric 
corrosion,  had  led  to  the  use  of  agitated  elec- 
trolytes or  rotary  cathodes  to  shorten  the  time 
required  for  plating,  and  in  the  case  of  small 
articles,  like  cycle  accessories,  by  some  of  the 
systems  in  which  the  cost  of  wiring  is  entirely 
dispensed  with.  The  advantages  obtained  by 
agitation  were  enumerated.  First  of  these 
was  uniformity  of  deposit,  as  an  even  thick- 
ness of  deposit  was  found  equally  on  the  parts 
nearest  the  anode  plates.  This  tendency  to 
thicken  their  deposits  was  more  noticeable  in 
nickel  and  similar  neutral  baths  than  in  the 
silver  and  copper  cyanide  solution.  The  rela- 
tively poor  conductivity  largely  accounted  for 
this  result,  as  was  reflected  in  the  fact  that 
hitherto  the  rotary  plating  method  had  been 
largely  confined  to  the  refractory  metal  nickel. 
Freedom  from  burning  was  also  secured  by 
agitation,  which  reduced  the  chance  of  occlu- 
sion of  hydrogen  by  the  deposited  metal, 
which,  in  the  lecturer's  experience,  had  rend- 
ered nickel  deposits  so  hard  to  the  ordinary 
polis'hing  agents-  Another  advantage  of  agi- 
tation was  increased  output,  since  the  current 
could  be  increased  proportionately  to  the  rate 
of  movement,  time  was  saved  in  wiiring,  and 
the  deposit  was  .so  bright  that  for  some  pur- 
poses it  required  no  subsequent  polishing.  "Sir. 
Brook  expressed  the  opinion  that  Mr.  Sherard 
Cowper  Coles'  system  of  revolving  cathodes 
represented  the  acme  of  refinement  of  rotary 
deposition,  as  it  gave  the  maximum  rate  of 
deposit,  combined  with  the  advantages  of 
centrifugal  filtration,  uniformity  of  composi- 
tion of  tbe  electrolyte,  and  from  the  nicely 
calculated  rate  of  speed  at  which  the  cathode 
revolved  resulted  in  a  deposit  having  an 
almost  burnished  surface.  Describing  revol- 
ving   electrodes    as    used    in    electro-chemical 


analysis,  Mr.  Brook  stated  that  this  laboratory 
process  grew  out  of  the  use  of  plating  barrels 
in  works  practice,  and  not  vice  versa,  as  was 
usually  the  case. 

Professor  Arnold,  who  presided,  congratu- 
lated Mr.  Brook  on  the  valuable  information 
contained  in  his  paper,  and  as  bearing  out  what 
he  had  said  about  the  occlusion  of  hydrogen 
by  metals,  stated  that  in  the  course  of  experi- 
ments at  the  University  of  Shefiield  it  was 
found  that  after  pickling  nickel  steel  sheets  in 
acid  they  became  so  brittle  that  they  could  be 
broken  like  tinder;  but  if  they  were  heated 
to  a  dull  red  subsequent  to  the  pickling  their 
original  tenacity  was  secured,  this  condition 
being  induced  by  the  occlusion  of  hydrogen  by 
the  steel.  Discussing  the  question  of  electro- 
lytically  deposited  copper  tubes,  Professor 
Arnold  said  he  would  like  to  know  if  the  great 
purity  secured  did  not  reduce  the  ability  of  the 
metal  to  withstand  certain  strains  when  in 
use.  He  was  of  opinion  that  the  small  per- 
centages of  impurities  in  commercial  best 
copper  to  some  extent  gave  the  metal  the  high 
value  it  possessed  under  alternating  stresses. — 
The  Ironmonger. 


Non-Metallic    Composition   for 

MaKing'   Patterns    and 

MatcK-Plates. 


John  Bayer  of  Cleveland,  Ohio,  has  recently 
patented  a  composition  for  making  patterns 
and  match  plates  which  he  claims  is  very  sat- 
isfactory. It  is  made  of  the  following  mate- 
rials : 

Trinidad    Asphalt    73  lbs. 

Plaster  of  Paris   25  lbs. 

Plumbago     2  lbs- 

The  ingredients  are  melted  together  and 
stirred.     The  inventor  says  : 

"Such  a  composition  of  matter  is  found  to 
possess  the  following  properties :  It  is  fusi- 
ble at  a  rather  high  temperature  to  a  viscous 
consistency ;  it  will  make  a  good  sharp  cast- 
ing though  without  appreciable  change  in 
volume  upon  solidification ;  it  will  not  shrink 
perceptibly  upon  cooling;  when  cold  it  is  solid, 
and  so  tough  as  not  to  be  easily  broken  and 
at  the  same  time  hard  enough  to  resist  defor- 
mation under  any  reasonable  or  ordinary 
stress ;  it  possesses  a  smooth,  dense,  wear  re- 
sisting surface  which  forms  a  clear  cut  mold 
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and  can  be  used  over  and  over  witlunit  blunt- 
ing and  nnniding  off  slnarp  corners:  it  is  un- 
affected by  any  such  reasonable  and  ordinary 
degrees  of  temperature  as  devices  of  this  class 
are  subjected  to:  it  is  rather  light  for  its 
bulk  and  easily  bandied  ;  small  breaks  and 
fractures  can  easily  be  repaired  by  a  process 
of  soldering  with  the  same  material,  and  it 
can  be  remelted  and  used  over  and  over 
again." 


Effect    of  Ammonia   on    NicRel 
Plating  Solutions. 


It  is  only  within  the  past  five  years  that  the 
necessity  of  having  nickel  plating  solutions 
acid  has  been  fully  appreciated.  The  use  of 
neutral  solutions  gives  good  results  to  be  sure, 
but  when  slightly  acid,  the  results  are  far 
better.  The  use  of  alkaline  solutions,  how- 
ever, is  attended  with  bad  results  in  the  shape 
of  brittle  nickel  that  is  apt  to  peel  or  strip, 
frequently  in  the  solution  itself,  and  is  of  dark 
color. 

Many  of  the  older  fornudas  recommended 
that  annnonia  be  added  to  a  nickel  platini; 
solution  to  render  it  alkaline,  ])ut  this  was 
found  to  be  unsatisfactory  in  that  the  deposit 
thus  obtained  was  quite  unreliable  and  of  dark 
color.  The  use  of  a  small  quantity  of  boracic 
acid  or  sulphuric  acid  to  render  the  solution 
slightly  acid  has  brought  about  a  particularly 
good  condition  in  the  nickel  plating  trade  in 
that  it  has  resulted  in  the  production  of  a  soft, 
white  nickel  deposit  that  at  one  time  wnuld 
have  been  considered  impossible. 

\'\'hile  it  is  generally  appreciated  at  the  pres- 
ent time  that  a  nickel  plating  solution  should 
be  slightly  acid,  it  frequently  becomes  alkaline 
by  the  introduction  of  potash  or  soda  solution 
upon  or  in  the  work  to  be  plated.  Slovenly 
work  in  rinsing  usually  brings  about  this  con- 
dition. When  potash  or  soda,  as  well  as  the 
carbonates  of  either  of  these  metals  are  intro- 
duced into  a  nickel  solution  made  up  of  the 
customary  double  sulphate  of  nickel  and  am- 
monia, a  reaction  takes  place.  Sulphates  of 
the  alkalies  are  formed  and  ammonia  is  set 
free.  This  may  readily  be  noticed  by  adding 
a  small  quantity  of  a  hot  caustic  potash  or 
caustic  soda  solution  to  a  small  quantity  of  a 
nickel  plating  solution.  Ammonia  is  set  free 
which  is  readily  distinguished  by  the  smell. 

The  reason  nickel  plating  solutions  become 
alkaline,  therefore,  is  not  on  account  of  adding 


ammonia  intentionally,  but  from  the  intro- 
duction of  the  potash  or  soda  cleaning  solution. 
This  is  often  the  case  when  articles,  such  as 
valves,  faucets  or  other  classes  of  goods  are 
plated.  The  solution  used  for  cleaming  them 
remains  inside  and  unless  carefully  rinsed  out, 
enters  the  nickel  solution.  Again,  a  nickel 
plating  solution  may  have  become  too  acid 
through  the  use  of  an  insufficient  number  of 
anodes,  and  ammonia  may  have  been  added 
to  bring  back  the  necessary  neutral  or  slightly 
acid  condition.  Too  much  ammonia  may  have 
been  added  in  such  a  case.  At  any  rate,  the 
fact  remains  that  alkaline  nickel  solutions  are 
often  found  and  are  the  cause  of  much  trouble, 
especially  when  the  bad  effect  of  the  ammonia 
is  unknown. 


Nickel    Plated    Brass    Which    Spontaneously    Peeled 
While  in  the  Solution. 


Let  us  take  a  regular  nickel  plating  solution 
made  up  of  the  double  nickel  salts,  sal-am- 
moniac and  a  .small  quantity  of  boracic  acid, 
and  add  anunonia  to  it  in  small  quantities  at  a 
time  : 

-At  tirst,  a  slight  greenish  precipitate  of 
nickel  hydroxide  is  forme<l.  As  the  solution 
is  stirred,  this  dissolves.  As  more  ammonia  is 
added  the  precipitate  increases  and  fails  to 
dissolve.  Finally,  wlien  a  further  addition  is 
made,  the  greenish  precipitate  dissolves  in  the 
ammonia  and  a  blue  solution  is  obtained.  It 
does  not  necessarily  follow,  therefore,  that  the 
solution  should  be  blue  and  clear  to  have 
enough  ammonia  in  it  to  be  alkaline.  Kven  a 
small    quantity    of    ammonia    will    produce    an 
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alkaline  condition  as  the  precipitate  is  all  that 
is  necessary  to  indicate  it.  The  presence  of  a 
clear,  blue  solution  indicates  that  a  large  ex- 
cess of  ammonia  is  present. 

The  effect  of  ammonia  on  a  nickel  solution 
is  such  that  it  should  always  be  avoided.  Its 
intiuence  is  as  follows : 

1.  The  nickel  deposit  has  a  dark  color  re- 
sembling iron. 

2.  The  nickel  deposit  is  hard  and  brittle 
and  lacks  the  tenacity  and  toughness  of  that 
formed  in  a  neutral  or  slightly  acid  solution. 

3.  The  deposit  is  apt  to  peel.  If  a  large 
excess  of  ammonia  is  present,  it  frequently 
flakes  off  in  the  solution,  particular!}^  if  a  high 
current  density  is  employed. 

In  the  illustration  accompanying  this  article, 
is  shown  a  plate  of  brass  that  was  nickel  plated 
in  a  nickel  solution  made  of  the  double  sul- 
phate-sal-ammoniac and  an  excess  of  ammonia 
to  render  the  solution  strongly  alkaline.  The 
deposit  was  dark  in  color,  resembling  steel. 
and  when  it  had  become  sufficiently  thick,  after 
about  lialf  an  hour,  it  began  to  flake  as  shown. 
This  took  place  in  the  solution  and  the  nickel 
seemed  to  have  a  tendency  to  leave  the  base 
metal  and  curl  up.  The  deposit  was  in  the 
form  of  minute  flakes  and  not  in  one  sheet 
as  often  happens  wiien  the  base  metal,  upon 
which  the  nickel  is  deposited,  is  not  clean. 
In  this  particular  instance,  a  current  of  about 
3  volts  tension  was  emploxed  and  the  solution 
was  run  cold. 

In  conclusion,  it  may  be  said  that  if  a  nickel 
deposit  is  dark  in  color  and  peels  readily,  look 
for  alkalinity  in  the  solution.  This  is  readily 
determined  by  the  use  of  red  litmus  paper. 
If  it  turns  blue  when  dipped  into  the  nickel 
plating  bath,  then  it  is  alkaline.  To  bring 
back  the  right  condition,  add  sulphuric  acid 
in  small  amounts  at  a  time  until  blue  litmus 
paper  turns  red.  Great  care  should  be  taken 
to  avoid  the  addition  of  too  much  sulphuric 
acid  so  as  to  render  the  solution  too  acid. 
The  best  method  of  overcoming  the  alkalinity 
of  a  nickel  solution  by  the  addition  is  as  fol- 
lows : 

Let  it  be  assumed  that  a  200  gallon  nickel 
soluticni  is  to  be  treated.  Take  out,  say  5 
gallons,  in  a  stone  crock  and  add  sulphuric 
acid  to  it  in  knozi.in  amounts.  Add  the  sul- 
phuric acid  little  by  little  and  stir  after  each 
addition.  Then  test  with  blue  litmus  paper. 
As  soon  as  the  paper  begins  to  turn  red,  even 
slightly,  stop,     [n   case  the   solution   is  to   be 


made  acid  with  boracic  acid,  that  is  when 
boracic  acid  is  used  in  a  nickel  solution,  a 
neutral  point  must  be  reached.  This  is  found 
when  the  solution  neither  turns  blue  litmus 
paper  red,  nor  red  litmus  paper  blue.  It  is  a 
little  more  difficult  to  reach  this  point,  but 
with  care  the  solution  can  be  made  to  show  it. 

When  the  desired  point  has  been  reached, 
note  the  amount  of  sulphuric  acid  that  has 
been  used.  Then  multiph-  the  amount  by  40 
and  the  amount  of  sulphuric  acid  necessary  to 
neutralize  the  whole  200  gallons  will  be  found. 
As  an  example  let  it  be  assumed  that  %  oz. 
of  sulphuric  acid  (fluid  oz.)  has  been  used  to 
neutralize  the  5  gallon  solution.  Then  40  x 
34=10,  so  that  ID  oz.  of  sulphuric  acid  must  be 
used  in  the  200  gallon  solution. 

This  method  of  procedure  is  far  better  than 
adding  the  sulphuric  acid  directh'  to  the  200 
g-allon  solution,  as  it  eliminates  the  uncertainty 
of  obtaining  the  right  point  in  so  large  an 
amount. 


An    Improved    Foundry-  FlasK. 


An  improvement  in  fou'idry  flasks,  for  use 
with  either  hand  or  machine  molding,  has  been 
patented  by  William  J.  Keep,  superintendent 
of  the  Michigan  Stove  Co.  of  Detroit,  ^lich. 
The  improvement  is  both  in  the  flask  itself  and 
the  pattern  plate.  The  flask  and  plate  are 
herewith  illustrated. 

In  operation,  the  parts  are  placed  in  close 
relation,  with  the  matchplate  between  the 
cope  and  the  drag,  and  by  the  rearwardly  ex- 
tending projections  from  the  matchplate, 
which  engage  in  the  V  shaped  openings  of  the 
spool  of  the  flask  hinges.  The  cope  and  the 
drag  are  brought  into  proper  register  by 
means  of  the  pins  and  the  horns  of  the  hinge 
which  engage  with  the  spools,  the  groove  of 
the  one  part  engaging  the  ridge  of  the  other 
part.  If  the  flask  be  a  small  one,  it  may  be 
rammed,  but  it  is  preferably  placed  on  a 
machine  and  squeezed.  If  the  flask  is  small 
the  drag  is  filled  with  sand,  the  bottom  board 
adapted  to  engage  inside  the  walls  of  the  flask, 
is  placed  on  the  sand,  the  entire  flask  is  turned 
over  on  the  press,  the  cope  is  filled,  leveled  oft, 
and  the  press  boards  placed  upon  it,  and  with  a 
squeezer  both  boards  are  forced  into  the  flask 
until  the  sand  in  both  is  packed  to  the  required 
amount.  The  sand  in  this  case  is  placed  be- 
tween each  of  the  squeezing  boards  and  each 
side  of  the  matchplate.     In   a  small   flask,   in 
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which  the  sand  has  been  pressed  by  the 
squeezer,  the  frame  of  the  drag  is  not  sup- 
ported for  the  reason  that  the  bottom  board 
is  smaller  than  the  inside  of  the  drag,  and 
affords  no  support  to  the  frame  of  the  drag. 
The  weight  of  the  frame  of  the  cope,  and  of 
the  sand  in  the  cope,  primarily  rests  upon  the 
matchplate,  and  this  in  turn  engages  closely 
on  the  sand  packed  in  the  drag,  which  in  its 
turn  rests  on  the  bottom  board,  and  this  on 
the  bed  plate  of  the  squeezer.  The  frame  of 
the  drag,  however,  is  not  supported,  but  is 
held  up  by  its  adhesion  to  the  sand  packed 
within  it.     In  order  to  remove  the  matchplate 


Keep's  Form  of  Flask. 


from  both  the  large  and  small  flasks,  the  cope 
is  swung,  and  this  brings  its  entire  weight 
upon  the  horns  of  the  flask  hinges,  which 
extend  to  the  rear  from  the  drag  part  of  the 
flask,  and  in  the  small  flask  using  the  inclosed 
press  boards  there  is  now  no  support  sufficient 
to  sustain  the  great  weight  which  is  now 
brought  to  bear  on  the  rear  of  the  drag  frame. 
There  are  placed  under  the  frame  part  of  the 
drag  adjustable  sustaining  members  which 
may  be  adjusted  to  correspond  with  the 
amount  that  the  press  board  protrudes  from 
the  drag  after  the  sand  has  been  properly  com- 
pressed within  it.  .\  simple  form  of  such 
sustaining  members  consists  of  pins  that  pro- 
ject through  the  table  on  which  the  flask  is 
supported  (the  table  of  the  press)  :  these  pins 
engage  through  bosses  that  rise  from  surfaces 


of  the  table  and  are  lifted  by  wedges  on  which 
the  bottom  ends  of  the  pins  rest.  The  wedges 
are  pushed  in  by  the  workman  and  withdrawn 
by  the  workman  who  grasps  the  cross  bar 
which  connects  the  two  wedges.  If  the  mold 
produces  a  casting  that  is  too  thick,  the  four 
corners  of  the  cope  or  of  the  di-ag  are  dressed 
down  so  as  to  allow  the  cope  and  drag  to 
come  nearer  together,  when  the  matchplate  is 
removed  and  the  flask  is  closed ;  or  by  adding 
a  sheet  of  metal  to  all  corners,  the  cope  and 
drag  will  be  forced  farther  apart,  and  when 
the  matchplate  is  removed  and  the  flask  closed, 
a  thicker  casting  will  be  produced. 


A    New    Process  for    Producing 
Art  Metal  AVares  \>y  Electro- 
Deposition. 


A  new  process  for  the  production  of  metal 
ware  b}'  electrodeposition  has  recently  been 
patented  by  Frank   lorns   Gibbs   of   Birming- 
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Method  of  Forming;  Sheet  Metal  and  Tubes. 

ham,  England  i\j.  S.  Patent,  984.760,  Feb.  21 
iQii).  The  method  employed  is  quite  different 
from  anything  yet  done  in  this  line. 

The  principle  of  the  process  is  as  follows: 
An  article  of  glass,  porcelain,  pottery  or  other 
vitreous  material  is  made  of  the  design  want- 
ed but  in  the  reverse.     In  other  words,  it  acts 
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as  a  die.  The  surface  is  coated  with  a  metallic 
glaze  so  as  to  become  an  electric  conductor. 
A  platinum  glaze  is  preferred  although,  the 
inventor  says,  any  other  glaze,  such  as  that 
produced  by  gold  or  silver,  may  be  employed. 
The  metal  is  then  deposited  upon  this  surface 
to  the  desired  thickness.  While  the  electro- 
deposition  takes  place,  the  metal  does  not  ad- 
here, but  may  be  stripped  ofif.  At  the  same 
time  it  is  smooth  and  poHshed.  The  model 
may  be  used  over  and  over  again.  The  in- 
ventor describes  the  process  as  follows : 

'Tn  carrying  out  this  invention  the  surface, 
or  the  parts  of  the  surface,  of  the  article  of 
glass  or  potteryware  or  the  brick  or  burnt 
clay  slab  or  tile  or  the  like  on  to  which  the 
metal  is    to    be    electro-deposited,    is    or    are 
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Method  of  Forming  an  Article  of  Hollow-VVare. 


from  the  model  and  it  will  be  found  that  the 
deposit  has  not  adhered  to  the  glazed  luster 
surface  and  therefore  the  deposit  can  be  very 
readilj'  removed  and  the  surface  of  the  deposit 
which  was  next  to  the  model  will,  by  having 
been  in  contact  with  the  glazed  metallic  luster 
surface,  be  beautifully  polished  and  free  from 
all  tarnish,  and  practically  chemically  clean. 
Thus  the  expense  of  polishing  and  the  polish- 
ing materials  and  the  liquid  cleaning  and 
cleaning  materials  and  the  like  are  saved. 
This  polished  surface  of  the  deposited  metal 
article  is  also  if  desired  read}-  for  a  thin  coat 
of  a  noble  metal  or  other  metal  or  metal  color- 
ing or,  being  free  from  all  dust  and  blemishes, 
can  be  lacquered  in  the  ordinary  way.  When 
the  glazed  luster  surface  model  from  which 
the  deposit  has  been  removed  has  been  care- 
fully cleaned  and  swilled  and  free  from  finger 
marks  and  other  impurities,  it  is  in  the  same 
condition  as  when  it  first  entered  the  bath  for 
the  previous  deposit  and  is  now  ready  for 
another  deposit.  Thus  the  model  can  be  used 
over  and  over  again  as  it  and  its  luster  surface 
are  practicallj^  indestructible  and  the  luster 
surface  always  remains  untarnished  ready  for 
another  deposit.  For  obtaining  good  results 
it  is  important  that  the  glazed  metallic  luster 
surface  has  been  properly  and  carefully  put 
on  the  model  by  the  potter  so  that  there  are  no 
pin  holes  or  breaks  in  the  glazed  luster  sur- 
face. 

Suppose,  for  example,  a  tea-pot  is  to  be 
made.  A  mold  of  the  vitreous  material  is 
made  in  the  shape  of  that  sliown  in  Fig.  7. 
The  metal  is  deposited  upon  it  to  the  required 
thickness  and  then  stripped,  leaving  the  sur- 
face of  the  exact  design  and  polished.  It  may 
be  reinforced  by  soft  metal  on  the  inside  or  by 
depositing  the  metal  to  the  required  thickness. 

The  process  may  also  be  applied  to  the  pro- 
duction of  polished  sheet  metal  or  tubing  and 
in  this  case,  the  molds  shown  in  F'gs.  i  to  6 
are  used''. 


coated  by  the  potter  with  a  glazed  metallic 
luster,  preferably  a  platinum  luster,  or  it  may 
be  silver  luster,  or  gold  luster,  or  copper  lus- 
ter, or  a  glazed  luster  surface  prepared  with 
any  other  suitable  metal  in  the  same  way  that 
well  known  glazed  luster  potteryware  is  now 
coated  or  made.  The  copper  or  other  metal 
is  now  electrodeposited  on  to  the  glazed  luster 
surface  of  the  model  to  the  required  thick- 
ness and  when  this  required  thickness  has 
been    obtained    the    deposit    can    be    removed 


The  best  method  of  recovering  silver  from 
cyanide  silver  solutions  is  to  dilute  with  water 
and  then  add  liver  of  sulphur.  This  precipi- 
tates the  silver  as  sulphide  which  may  be  filt- 
ered out  and  converted  into  metal  in  any  con- 
venient way.  Silver  sulphide  is  so  slightly 
soluble  in  cyanide  that  the  metal  has  been 
found  quite  practical  and  free  from  the  disad- 
vantages of  other  methods. 


THE    BRASS   ^\T)RI.D 


14L 


TKe     A.ir-Bru.sK      ii\     A.pplying 

Japans,  Paints,  VarnisHes 

and  OtKer  Similar 

Materials. 


The  use  of  the  air-brush  in  applying  lac- 
quers has  always  been  one  of  the  satisfactory 
operations  in  the  metal  trades.  Xot  only  has 
it  been  a  saving  in  the  cost  of  applying  the  lac- 
quer, but  a  better  grade  of  work  can  be  pro- 
duced by  it.  It  is  rare  indeed  that  cost  can 
be  reduced  and  the  quality  of  work  be  in- 
creased at  the  same  time,  but  the  air-brush  has 
actually  succeeded  in  doing  it. 


In  the  plant  shown  in  the  illustration  a  sav- 
ing of  $8,000  a  year  was  made  by  the  use  of 
the  Eclipse  air  brush. 


A  Ne^v  Electro-Plating  Ma<- 
cKine. 


A  new  form  of  electroplating  machine  has 
recently  been  patented  (U.  S.  Patent  986,303) 
by  Constantine  G.  Miller  of  the  Meaker  Com- 
pany, 218  North  Elizabeth  St.,  Chicago,  111. 
The  object  of  the  machine  is  to  provide  a  very 
large  surface  of  the  anode  to  the  solution  and 


Vs\nz  the  "Eclipse"  Alr-Brush  in  Applying  Paint,  Japans  or  Varnishes  to  Hetal  GoodB. 


In  the  application  of  japans,  paints,  pig- 
ments, varnishes  and  similar  coatings,  the  air- 
brush has  also  found  a  valuable  use.  What 
applies  to  lacquers  also  applies  to  these  mate- 
rials. In  the  illustration  is  shown  the  inte- 
rior of  a  factory  in  which  the  air-brush  is  used 
for  appHing  paints.  The  air-brushes  and 
equipment  were  supplied  by  the  Eclipse  Air- 
Brush  &  Compressor  Co.,  Nelson  St,  Bloom- 
field,  N.  J.,  to  whom  we  are  indebted  for  the 
photograph.  It  will  indicate  the  manner  of 
using  the  brush  for  this  class  of  work. 


to  have  means  for  automatically  carrying  the 
articles  to  be  plated  through  the  solution. 

The  operation  is  as  follows :  An  operator 
stands  at  the  receiving  end  of  the  tank,  and 
as  the  chain  travels  downward  towards  the 
tank,  engages  the  articles  to  be  coated  or 
plated  upon  the  hooks.  This  is,  of  course, 
easily  accomplished  if  the  articles  are  aper- 
tured.  If  not,  wire  loops  may  be  provided 
whereby  the  article  may  be  engaged  upon  the 
hook.  The  chain  is  thus  loaded  progressively, 
and  as  the  articles  are  subuierged  in  the  elcc- 
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trolyte  within  the  tank,  the  current  passes 
through  into  the  bus  bars,  thus  completing 
the  circuit.  Obviously,  a  very  large  surface  of 
the  metal  to  be  plated  is  exposed  between  the 
anodes  supported  vertically  in  the  tank,  and 
as  the  articles  to  be  plated  travel  longitudinally 
in  the  tank  between  the  same,  the  thickness  of 
the  coating  may  be  regulated  by  the  rate  of 
travel  and,  of  course,  the  current.  Having 
passed    through    the    tank,    said    articles    are 


Lining  Steel  or  Iron  Plating 
TanRs. 


Although  a  steel  or  iron  plating  tank  may 
be  used  without  lining  and  many  of  them  are 
in  service  without  it,  it  is  always  an  advan- 
tage to  line  or  coat  them. 

The  advantage  of  lining  is  in  two  things  : 

1.  It  prevents  any  liability  of  rusting,  partic- 
ularly above  the  solution. 

2.  It  serves  to  insulate  the  lank. 


The  "  Meaker"  Apparatus  for  Continuous  and  Automatic  Electroplating. 


raised  from  the  electrolyte  upon  the  upward 
run  of  the  chain  and  as  the  same  approach  the 
hooked  jar  arms  these,  as  the  successive  bars 
engage  the  arm  swing  inwardly  after  which 
the  springs  retract  the  arms,  for  their  hooked 
ends  to  remove  the  articles  from  the  carrying 
hooks  adapting  the  articles  to  fall  upon  the 
chute.  Owing  to  the  quick  retraction  caused 
by  the  spring,  the  arm,  of  the  jar  mechanism 
is  thrown  inwardly  to  engage  the  succeeding 
bar  which  jars  the  supporting  mechanism  and 
particularly  the  lower  run  of  the  chain  gently, 
thus  tending  to  constantly  shift  the  contact 
surface  on  the  hook  of  the  article  being  coat- 
ed. In  this  manner,  uniformity  of  the  coating 
is  assured. 


Although  cyanide  solutions  do  not  act  upon 
iron  or  steel,  there  are  always  other  materials 
in  such  plating  solutions,  such  as  chlorides  or 
other  foreign  matter,  which  do  attack  the 
metal  sooner  or  later.  As  far  as  the  insulation 
goes,  this  also  is  not  absolutely  essential,  but 
is  very  good  practice  and  serves  to  prevent 
short  circuits  or  stray  currents  from  passing 
through  the  tank. 

For  lining,  any  material,  such  as  asphalt  or 
pitch,  used  in  lining  wood  tanks  may  be  used. 
The  tank  should  be  dry  and  the  lining  applied 
hot.     It  need  not  be  verv  thick. 


Dark  nickel  deposits  may  be  caused  by  the 
presence  of  copper  in  the  solution  or  by  its 
alkalinitv. 
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A  Centrifugal  Casting  MacHine      A  Ne^v  Form  of  Electroplating' 
For  Small  Castings.  Barrel. 


A  machine  or  apparatus  for  making  small 
castings  b}-  centrifugal  motion  has  recently 
been  patented  by  F.  W.  Wright  and  Julius 
Pilblad  of  New  Glasgow.  Xova  Scotia  ( U.  S. 
Patent,  985,489,  Feb.  28,  1911).  While  it  has 
been  designed  primarily  for  making  dental 
castings,  it  is  equally  applicable  to  other  work. 

The  metal  to  be  cast  is  melted  in  a  cavity 
above  the  mold,  as  shown  in  the  illustration. 
P'or  ordinary  small  work,  the  blowpipe  is  used 
for  the  melting.     The  mold,  which  may  be  of 


Small  Centrlfug^al  Casting  Machine. 


piaster  or  other  suitable  material,  is  directly 
under  this  cavity  and  a  gate  connects  the  two. 

When  the  metal  is  melted,  a  trigger  is  re- 
leased by  the  finger  and  a  spring,  shown  in 
detail  in  the  upper  portion  of  the  illustration. 
caused  the  arm  upon  which  the  mold  is  situ- 
ated, to  revolve  at  a  rapid  speed  thus  forcing 
the  molten  metal  into  all  portions  of  the  mold. 
When  the  spring  re-coils  to  its  full  extent,  the 
arm  continues  to  revolve. 

The  jerk  which  is  given  the  mold  when  the 
spring  is  released  is  claimed  by  the  inventors 
to  be  particularly  efficacious  in  forcing  the 
metal  through  the  gate  into  the  mold. 


The  use  of  sal-ammoniac  in  a  ])rass  solution 
is  attended  with  the  same  results  as  the  use 
of  ammonia.  When  sal-ammoniac  is  used,  the 
cyanide  decomposes  it  with  the  formation  of 
ammonia. 


A  new  form  of  electroplating  barrel  has 
recently  been  patented  by  John  W.  Heaphy  of 
Philadelphia,  Pa.  (U.  S.  Patent  986,823,  :\Iar. 
14,  1911).  The  barrel  is  herewith  illustrated 
in  cross  section. 

The  barrel  differs  from  others  in  use  in 
that  it  is  sealed  up  like  a  horizontal  tumbling 
barrel  and  a  valve  is  used  un  it  to  allow  the 
gas  formed  during  the  plating  to  escape.  The 
barrel  is  revolved  by  a  belt  running  on  a  pul- 
ley connected  to  a  shaft  which  operates  a 
worm  wheel  for  performing  the  rotation.     The 


Heaphy's  New  Form  of  Plating  Barrel. 

worm  wheel  also  operates  another  planetary 
gear.  The  first  or  larger  gear  (shown  on  the 
end  of  the  barrel)  turns  the  barrel  itself, 
while  the  small  planetary  gear,  turns  the  rack 
upon  which  the  work  is  placed.  It  will  be 
appreciated,  therefore,  that  both  the  barrel 
and  the  work  being  plated  revolve.  It  is 
stated  by  the  inventor  that  this  serves  to  re- 
move hydrogen  bubbles  from  the  surface  of 
the  deposit. 


The  work  is  placed  on  a  rack  inserted 
through  the  end  of  the  barrel,  and  is  with- 
drawn on  it.  It  is  claimed  that  the  work 
comes  out  very  bright  and  clean. 


As  a  background  for  etched  brass  name 
plates,  a  black  nickel  deposit  has  been  found 
the  most  satisfactory  and  is  extensively  used. 
The  solution  does  not  attack  the  resist  like 
alkaline  solutions  and  the  operation  can  be 
conducted  cold  and  a  large  number  of  plates 
operated  upon  at  once. 
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Question'  Xo.  953.  What  Hux  is  used  in 
making  an  aluminum  bronze  composed  of  95% 
-copper  and  5%  aluminum?  I  desire  to  cast  in 
iron  molds  for  rolling,  but  tind  the  cast  bars 
very  dirty.  It  would  seem,  therefore,  that  the 
•diflficulty  was  on  account  of  not  using  the 
right  flux. 

Answer.  Use  no  flux  in  making  this 
bronze.  Melt  the  copper  under  charcoal  and 
then  add  the  aluminum.  Stir  well  and  pour 
into  ingot  molds  (pigs).  Then  remelt  and 
pour  into  vour  iron  molds  for  rolling.  It  has 
"been  thoroughly  established  that  the  aluminum 
bronzes  are  always  better  when  melted  twice. 
The  use  of  fluxes  has  not  been  found  advan- 
tageous. The  dirt  you  mention  as  being 
present  in  the  cast  bars  is  the  oxide  of  alum- 
inum and  always  forms  when  the  metal  is 
exposed  to  the  air  in  pouring.  If  you  use  a 
l>ottom  poured  mold  you  will  obtain  cleaner 
castings.  It  is  customary  to  plane  off  the 
surface  of  bars  of  this  kind  for  rolling  in 
order  to  remove  the  dirt  and  dross.  There 
seems  to  be  no  other  method  of  producing  a 
clean  casting  that  is   fit  for  rolling. 

Question'  Xo.  954.  Can  as  good  results  be 
obtained  in  gold  plating  by  using  a  carbon 
:anode  as  by  employing  the  regular  gold 
anode? 

Answer.  Yes,  you  can  obtain  equally  as 
good  results.  Many  gold  platers  prefer  an 
insoluble  anode  and  use  a  platinum  one,  and 
the  carbon  will  answer  equally  as  well.  Unlike 
other  metals,  gold  is  deposited  when  the  solu- 
tion contains  very  little  gold,  so  that  it  is  un- 
necessary to  constantly  maintain  the  initial 
amount  of  gold  in  the  solution.  You  will,  of 
course,  have  to  replenish  your  solution  from 
time  to  time  with  gold  salts. 

Question'  Xo.  955.  What  is  meant  by 
"boiling"  copper?  The  question  often  comes 
up  in  making  brass  and  many  melters  say  that 
the  copper  should  be  allowed  to  "boil"  in 
-order  to  become  sufficiently  hot. 

Ansiver.  By  the  "boiling"  of  copper  "S 
meant  its  actual  ebulition.  It  is,  in  reality, 
the  bubbling  of  the  copper  caused  by  the  ex- 
pulsion of  gas.  Just  what  gas  is  expelled  Is 
not  known,  but  it  is  assumed  that  the  gases 
formed  by  the  products  of  combustion  are 
absorbed  by  the  copper  and  then  decomposed 
bv  it,  with'  the  liberation  of  the  portion  not 
finally  absorbed.  If  the  copoer  is  kept  well 
covered  with  charcoal  (as  it  should  be  in 
melting)  there  will  be  practically  no  bubbling 
or  boiling.  If  you  can  entirely  prevent  the 
boiling,  the  copper  is  much  better  for  it  as 
such  a  condition  indicates  gas  absorption  with 
its  accompanying  injury  to  metal.  While  the 
l)oiling  is  an  indication  of  temperature,  it 
cannot  be  called  a  satisfactory  one  to  allow 
metal  to  become  injured  so  as  to  know  when 
it  is  sufficiently  hot. 

Question  No.  958.  We  have  a  plating 
barrel  for  plating  small  brass  parts,  such  as 
uuts  and  washers  and  have  tried  both  cyanide 


and  acid  copper  without  result.  We  desire  to 
copper  plate  the  brass.  The  cyanide  copper 
stands  8  to  10  degrees  Beaume  and  the  acid 
copper  stands  from  15  to  18  degrees  Beaume. 
What  is  the  reason  that  we  cannot  deposit  the 
copper  in  the  plating  barrel? 

Answer.  Use  the  cyanide  copper  for  this 
work  as  you  will  find  it  more  advantageous. 
The  acid  copper  requires  exceptionally  careful 
work  in  cleaning  the  work  to  be  plated,  other- 
wise the  copper  will  not  adhere.  It  is  not 
used  for  this  class  of  work.  The  cyanide 
copper,  on  the  other  hand,  will  be  almost  self 
cleaning,  and  if  the  work  is  slightly  stained 
or  slightly  greasy,  the  solution  will  clean  it 
before  the  copper  begins  to  deposit.  You  will 
readily  understand  why  it  is  used.  Your  diffi- 
culty with  the  barrel  is  caused  by  the  use  of  a 
too  weak  solution.  Instead  of  having  it  stand 
10  degrees,  strengthen  it  until  it  stands  20 
degrees,  and  if  your  current  is  strong  enough, 
you  will  then  have  no  trouble.  Be  sure  your 
connections  are  clean. 

Question  No.  959.  In  building  a  battery  of 
12  pit  furnaces  for  melting  with  coke  in  cru- 
cibles and  using  natural  draft,  will  it  be 
better  if  the  flues,  leading  into  the  main  flue, 
are  placed  at  an  angle  instead  of  entering 
straight? 

Answer.  As  it  is  equally  as  easy  to  build 
the  flues  at  an  angle  we  advocate  it  for  the 
reason  that  air  passing  through  them  is  anal- 
agous  to  water  passing  through  a  pipe.  The 
straighter  the  pipe  and  the  less  the  number 
of  angles,  the  less  the  friction. 

Question  No.  960.  In  copper  plating  brass 
castings  we  have  trouble  in  spotting  out.  \\  e 
know  that  this  can  be  overcome  by  allowing 
the  plated  goods  to  stand  for  some  time  so  as 
to  give  the  solution  in  the  cavities  time  to 
work  out,  but  this  takes  too  long.  \\\\\  can- 
not an  acid  copper  solution  be  used  instead  of 
a  cyanide  copper  bath  and  thus  avoid  the 
spotting  out? 

Answer.  There  are  two  difficulties  in  the 
use  of  an  acid  copper  solution  for  your  class 
of  work,  and  if  you  overcome  them,  you  can 
probablv  use  it  with  good  results.     They  are: 

1.  The"  fact  that  an  acid  copper  solution  has 
no  grease  removing  properties.  This  means 
that  the  -vvork  must  be  scrupulously  clean,  and 
if   not,  the  copper  deposit  is  apt  to  peel   ofif. 

2.  An  acid  copper  solution  does  not  "throw" 
like  a  cvanide  copper  solution.  This  means 
that  the  deposit  -.vill  not  reach  deep  pockets  or 
holes  in  the  work.  Plain  work,  of  course,  or 
that  of  the  average  kind,  can  be  plated  with- 
out difficulty.  While  the  use  of  an  acid  copper 
solution  will  not  entirely  overcome  the  spot- 
ting out,  it  will  greatly  lessen  it. 

Question  No.  961.  What  is  the  reason  that 
zinc  is  not  used  to  a  greater  extent  in  alum- 
inum allovs  used  for  making  sand  castings? 
As  near  as  I  can  find  out,  the  aluminum  and 
copper  allovs  are  the  ones  generally  employed. 

.Answer.  'The  disadvantage  of  zinc  in  alum- 
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inum  alloys  for  saiul  casting  is  that  it  causes 
it  to  crack.  While  the  cracks  may  not  be  vis- 
ible in  the  casting,  they  frequently  are  of  the 
"latent"  ty])e  which  open  while  the  casting  is 
in  use.  As  the  largest  use  of  aluminum  cast- 
ings is  in  automobiles,  the  presence  of  such 
"latent"  cracks  is  a  serious  objection.  The 
aluminum  and  copper  alloys  are  the  safest 
and  cast  without  difficulty.  These  alloys 
show  little  tendency  to  crack  in  the  mold. 

QuKSTiox  Xo.  o6j.  I  am  anxious  to  produce 
a  black  finish  on  steel  similar  to  sample  sent 
vou.  This  sample  was  done  in  Germany  and 
you  will  note  it  is  a  dead,  opaque  black  that 
is  verv  durable  and  black  without  the  "off- 
color"  shade  frequently  found  on  oxidized 
copper,  silver  or  black  nickel.  How  was  the 
llnish  produced? 

JiisK'cr.  The  fmish  on  the  article  is  noth- 
ing but  a  dead,  black  lacquer  that  is  now  so 
extensively  used-  It  is  an  excellent  and  dur- 
able finish  and  is  readily  applied.  It  is  now 
extensively  used  on  automobile  lamps,  optical 
goods  and  similar  kinds  of  wares.  It  is  fre- 
quently called  "optical  black."  You  can  obtain 
it   from   regular   lacquer  manufacturers. 

QuK.STiox  Xo.  cj63-  ^Ve  are  having  some 
trouble  with  our  soft  yellow  brass  castings 
used  for  gas  or  electric  fixtures.  \\'e  are 
using  a  mixture  of  2  oarts  of  copper  and  i 
part  of  spelter.  We  can  get  the  color  with 
this  mixture,  but  the  castings  are  too  hard  to 
buff  up  without  grinding.  We  can  get  a  fairly 
soft  casting  by  the  use  of  aluminum  with  the 
2  and  I  mixture,  but  we  then  cannot  obtain  the 
color  desired.  We  have  tried  various  propor- 
tions, fluxes  but  without  result.  We  find 
plenty  of  soft,  tough  castings  on  the  market 
but  we  do  not  seem  to  be  able  to  luake  them. 

.-iiiszccr.  We  fail  to  understand  why  you 
cannot  olitain  a  soft  casting  from  your  2  and  i 
mixture.  This  is  a  very  soft  brass  and  is  the 
one  extensively  used  for  yellow  brass  castings. 
The  gas  fixture  makers  all  use  it.  Your  cast- 
ings should  be  sufficientlv  soft  to  bend  double. 
There  are  two  things  possible:  First,  you  may 
not  be  using  good  metals  in  making  your 
brass.  They  may  contain  sufficient  imi)urities 
to  harden  the  brass.  Second,  you  may  be 
making  an  error  in  weighing  your  mixture. 
Send  sample  for  inspection  if  you  dn  not  tind 
what  the  difficulty  is. 

Question  Xo.  r)64.  What  is  "Guinea-(iold". 
and  can  it  be  dejiosited  ? 

.Iiis7cc>-.  Guinea-Ciold  was  at  one  time  the 
standard  gold  mixture  used  for  gold  coins  in 
England.     It  consists  of  the  following: 

Gold     22  [larts 

Silver    i   part 

Copper    I   part 

It  can  be  deposited  by  using  a  solution 
made  up  in  the  manner  of  a  regular  gold 
solution,  but  employing  the  Guinea-Gokl  in- 
stead of  tine  gold.  The  color  is  greenish- 
yellow. 

QiE.sTio.v  Xo.  065.  What  mixture  can  I  use 
for  castings  to  stand  hydraulic  pressure  of 
about  20  lbs.  I  want  something  better  than 
yellow  brass  as  my  customer  is  willing  to  pay 


for  good  metal  in  the  castings,  and  there  must 
be  no  leakage. 

Answer.  The  pressure  of  20  lbs.  is  not  at 
all  severe.  In  fact  it  is  a  rather  low  one  to 
call  a  "hydraulic  pressure".  It  is  about  the 
average  water  pressure.  We  advocate  the 
use  of  a  good  steam-metal  mixture  as  follows : 

Copper     88  lbs. 

Tin    7  lbs. 

Lead     3  H's. 

Zinc    2  lbs. 

This  mixture  will  give  \-ou  fnie  castings  and 
stand  the  pressure  in  an  excellent  manner. 

Question  Xo.  966.  We  manufacture  a 
metal  seal  for  bottles  and  are  endeavoring  to 
find  a  cheap  metal  that  we  can  use  for  making 
it  and  which  will  not  rust  or  corrode  when  it 
comes  in  contact  with  mustard,  olive  brine  etc. 
Can  you  suggest  anything ? 

Aitswer.  The  only  metals  that  could  be 
used  are  the  following:  Pure  nickel,  silver, 
gold  and  platinum.  Pure  nickel  will  stand 
fairly  well  but  will  corrode  in  time.  Silver 
will  give  good  results  but  you  will  find  it  alto- 
gether too  expensive  for  the  purpose.  Gold 
and  platiinnn,  of  course,  are  too  costly  to  be 
employed. 

QuE.STioN  Xo.  967.  Can  the  tins  or  burrs  on 
small  brass  castings  be  taken  otT  by  tumbling 
with  steel  balls?  We  are  making  small  cast- 
ings and  find  it  too  expensive  to  grind  otY  the 
burrs  or  tins  in  the  usual  maner  and  thought 
that  possibly  tumbling  tliem  with  steel  balls 
would  do  the  work. 

Aiiszcer.  You  cannot  use  steel  balls  for  this 
purpose.  The  balls  are  used  only  for  bur- 
nishing small  metal  goods.  You  can,  however, 
remove  the  tins  or  burrs  by  tumbling  if  they 
are  not  too  large.  Tumble  the  castings  alone 
and  it  may  produce  the  desired  result  as  it 
frequently  happens  that  this  is  all  that  is  re- 
quired, in  case  you  do  not  find  it  to  do  the 
work,   tumble   with    sharp   gravel. 

Question  Xo.  070.  Would  it  be  feasible 
to  make  die  castings  of  an  allov  which  con- 
tains the  following:  .\luminum.  71 9^  :  zinc, 
28%;  and  copper,  2'''^  ?  I  have  been  informed 
that  the  shrinkage  of  the  metal  will  not  allow 
the  casting  to  be  made  successfully.  Others 
say  that  the  steel  die  mold  will  be  spoiled. 
Do  you  think  it  is  possible  to  cast  this  alloy 
successfuUv? 

.Iiiszi'cr.  Allovs  of  this  kind,  containing 
aluminum  as  the  princii^al  ingredient,  shrink 
excessively  and  this  tends  to  tear  the  casting 
apart  in  the  mold  while  cooling  is  taking  place, 
^'ou  will  be  able  to  cast  some  simple  shapes 
where  the  casting  is  free  to  shrink  without 
rupturing  itself.  Complicated  shapes  cannot 
be  made  successfuUv.  The  mold  will  be  acted 
upon  slowly  and  will  gradually  be  burned  out 
on  account  of  the  heat  of  the  aluminum  alloy, 
but  it  will  last  a  long  time.  The  higher  the 
melting  point  of  the  metal,  of  course,  the  more 
the  steel  mold  will  be  attacked.  The  metal 
that  is  now  successfuUv  made  in  steel  molds 
contains  zinc,  as  the  principal  ingredient,  or 
tin,  so  as  to  obtain  a  low  melting  metal. 
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986,246,  Mar.  7.  191 1.  GRINDING  AND 
POLISHING  WHEEL.  Frank  J.  Tone  of 
Niagara  Falls,  N.  Y.  Assignor  to  the  Car- 
borundum Company  of  the  same  place.  A 
form  of  wheel  for  grinding  or  polishing  upon 


which  a  strip  of  abrasive  cloth  or  paper  is 
fastened.  The  feature  of  the  device  lies  in 
the  manner  of  fastening  the  end  of  the  strip 
as  shown  in  the  illustration. 

987,867,  Mar.  28,  1911.  ART  OR  PROCESS 
OF  CASTING  THIN  STRIPS  OF  METAL. 
Bert  C.  Edkin,  Assignor  to  the  German 
Bronze  Co.,  of  Erie,  Pa.  A  method  of  making 
brake  shoes  of  a  metal  made  of  equal  parts 
of  copper  and  lead.  The  invention  is  to  avoid 
the  cracking  of  the  metal  in  the  mold  when  it 
shrinks.  A  sheet  of  wire  gauze  is  cast  in  the 
metal  by  inserting  it  in  the  mold  and  this  con- 
stitutes the  novelty  of  the  invention. 

986,223,  Mar.  7,  191 1.  FLASK  GUIDE. 
Harry  J.  Schaumleffel  of  jNIarion,  Indiana. 
An  adjustable  flask  pin  or  guide  so  constructed 


as  to  avoid  any  shifting  or  rocking  of  the  cope 
of  the  flask  while  it  is  being  withdrawn  from 
the  drag. 

984,985,  ^eh.  21,  1911.  MOLDERS'  TOOL. 
James  Whitehead  of  Philadelphia,  Pa.  A 
form  of  tool  for  packing  or  ramming  the  sand 
under  the  flask  bars  of  a  mold.  In  ordinary 
practice  this  is  done  by  the  fingers,  and  the 
tool  herewith  described  is  intended  to  obviate 
their  use  in  packing  the  sand. 


986,130,  .Mar.  7,  19T1.  CENTRIFUGAL 
CASTING  APPARATUS.  Edgar  P.  Binford 
of  Chicago,  111-  A  method  of  casting  small 
amounts  of  metal  centrifugally.  The  metal  is 
melted  in  the  basin  ov^er  the  gate  of  the  mold 
and  then  the  mold  rapidly  rotated  by  hand. 
The  mold  is  fastened  to  a  rod  by  a  chain,  and 
the  rotation  accomplished  by  swinging  around 
by  the  hand. 

984,569,  Feb.  21,  191  r.  ROLLING  MILL 
FOR  METAL  TUBES.  Max  Koch  of  Ratin- 
gen,  Germany.  The  mill  consists  of  two  sets 
of  rolls.    The  mandrel  is  situated  between  one 
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set  of  rolls  and  remains  stationary.  The  tube 
is  forced  by  the  other  set  of  rolls  upon  the 
mandrel  and  the  reduction  thus  effected. 

987,318,  Mar.  21,  191 1.  MANUFACTURE 
OF  THIN  ELECTROLYTIC  IRON 
PLATES  OF  LARGE  AREA.  Wilhelm 
Pfanhauser  of  Leipzig,  Germany.  The  ob- 
ject of  the  invention  is  to  deposit  large  sheets 
of  iron  which  may  be  stripped  from  the  cath- 
ode. The  solution  used  is  not  given,  but  either 
the  chloride  or  sulphate  is  employed.  The  es- 
sential feature  of  the  process  lies  in  carrying 
on  the  electrodeposition  of  the  iron  in  a  heat- 
ed solution.  It  is  used  from  75  to  85  degrees 
C. 

987,947,  Mar.  28,  191 T.  ELECTROLYTI- 
CALLY  REFINING  ALLOYS.  Anson  G. 
Betts,  of  Troy,  N.  Y.  A  process  of  depositing 
an  alloy  of  nickel  and  iron  analagous  to  nickel 
steel,  by  the  use  of  nickel  steel  anodes.  The 
object  is  to  maintain  the  proportion  of  iron 
and  nickel  deposited. 

987,442,  Mar.  21,  191 1.  METAL  FOUND- 
ER'S MOLD.  James  Francis  Digan  of 
Logansport,  Ind.  Assignor  to  the  Logansport- 
Radiator  Equipment  Co.  The  mold  is  made 
with  a  partition  in  the  middle  so  that  two  sec- 
tions of  a  casting  can  be  produced.  The  ob- 
ject of  the  partition  is  to  prevent  the  gas 
from  one  part  of  the  mold  from  passing  to  the 
other,  as  it  is  apt  to  do  when  the  partition  is 
not  used.  The  partition  is  placed  in  both  the 
cope  and  nowel. 
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985.151,  Feb.  28.  191 1.  TUBE  SOLDERING 
MACHINE.  John  M.  Fedders  of  Buffalo. 
N.  Y.  Assignor  to  Theodore  C.  Fedders  of 
the  same  cit\-.  A  method  and  apparatus  for 
soldering  the  side  seams  of  the  square  copper 


or  brass  tubing  used  on  automobile  radiators. 
The  tubes  are  fed  to  the  flux  and  soldering 
baths  automatically  so  that  the  operation  is 
continuous.  The  object  is  to  obviate  hand 
labor  in  soldering  the  tubes, 

986.519,  Mar.  14,  1911.  METHOD  OF 
RENDERING  POROUS  METALS  DENSE. 
Charles  E.  Swett  of  Providence,  R.  I.  Pin- 
holes and  porous  spots  in  sterling  or  tine  silver 
in  the  shape  of  ornamental  articles  are  stopped 
by  applying  nitrate  of  silver,  chloride  of 
silver  or  other  silver  compound  and  then  re- 
ducing it  to  metal-  Several  applications  may 
be  necessary. 

984,659,  Feb.  21,  191 1.  MOLD  FOR  RINGS. 
Frank  Paolo  Greco,  New  York  City.  A 
method  of  casting  finger  rings  that  have 
chased  or  figured  portions  on  them.  The  mold 
mav  be  made  of  anv  desired  material,  sucli  as 
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plaster,  sand  or  clay.  The  mi)l(l  is  made  l)y 
pressing  the  pattern  into  the  material  and  is 
made  in  three  parts  as  shown.  These  parts 
are  then  placed  together  for  casting.  In  order 
to  use  the  mold  the  pattern  must  have  draught. 

985,823,  Mar.  7,  191 1.  ANCHOR  FOR 
MOLDING  CORES.  Henry  C.  Maul  of 
Detroit,  Mich.  Assignor  to  Burdick  &  Son 
of  Albany,  N.  Y.  A  core  anchor  for  use  in 
making  any  kind  of  castings  in  which  the 
core  must  l)e  fastened  down  to  keep  from 
floating.  The  shape  of  the  anchor  is  the 
novelty  of  the  invention.  One  of  the  uses  is 
in  the  coating  of  gas  burners  for  gas  stoves. 


985,080,  Feb.  21,  191 1.  APPARATUS  FOR 
FORMING  CASTINGS.  Thomas  G.  Vernon 
and  Reuben  C.  Broph}-  of  Chicago,  111. 
Assignors  to  the  Ransom  &  Randolph  Co..  of 
Toledo,  Ohio.  A  method  of  forming  small 
castings,  particularly  for  dental  use.  The 
feature  of  the  patent  lies  in  forcing  the  metal 
into  the  mold  (plaster  of  Paris)  by  means  of 
a  vacuum.  The  bottom  of  the  mold  is  atached 
to  an  exhaust  pump. 

986,179,  Mar.  7,  191 1.  ELECTRIC  FUR- 
NACE. Charles  Albert  Keller  of  Paris, 
France.  An  electric  furnace  of  the  arc  type 
with  a  plurality  of  hearths.  Intended  more 
particularly  for  ore  and  may  be  used  for 
copper  ore. 

985,116,  Feb.  21,  191 1.  GRINDING  WHEEL. 
Henry  B.  Nichols  of  Philadelphia,  Pa.  An 
emery  or  other  abrasive  wheel  made  in  sep- 
arate sections  and  so  constructed  that  they 
may  be  moved  toward  th  periphery  of  the 
wheel  when  wear  takes  place.  The  full  value 
of  the  wheel   is   tlius   obtained. 

985.386,  Feb.  28,  191 1.  PRODUCTION  OF 
DIVIDED  METALS.  Fritz  Blau  of  Berlin, 
Germany.  Assignor  to  the  General  Electric 
Co.,  of  Schenectady,  N.  Y.  A  process  for  pro- 
ducing finely  divided  tungsten.  The  oxide  is- 
reduced  while  at  a  red  heat  by  hydrogen  gas 
in  large  volume  so  that  the  steam  formed  by 
the  reaction  is  swept  away  and  prevented  from 
re-oxidizing  the  finely  divided  tungsten  upon 
cooling. 

986,980,  Mar.  14.  191 1-  SAND  CORE 
FORMING  MACHINE.  Leo  Michael  Hen- 
nessy  of  Providence.  R.  I-  .-\  core  making 
machine  worked  by  hand.  The  sand  is  fed 
into  a  hopper  and  is  mixed  or  stirred  by  an 
auxiliary  device  after  which  it  is  forced  into 
the  core  box  and  issues  from  it  in  the  form  of 
the  core  of  the  desired  shape. 

987.093.  Mar.  14,  191 1-  ^lETHOD  OF 
PRODUCING  THIN,  HARD  TUBES 
FROM  DUCTILE  METAL.  John  E.  Wilson 
of  Los  Angeles,  Cal.  The  object  of  the  meth- 
od is   to   make   thin   gold   tubing  rapidly   and 


cheaply.  -\  short,  hard  swaging  plug  of 
special  shape  is  introduced  into  the  tube  and 
the  reduction  of  the  wall  is  then  accomplished 
by  a  particular  form  of  swaging  machine. 
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A  plant,  75  x  390  feet,  is  to  be  erected  by 
Eroe  Bed  Mfg.  Co.,  at  Port  Houston,  Texas 
for  the  manufacture  of  metal  beds.  It  is 
stated  that  about  100  hands  will  be  employed. 
The  company  was  recently  incorporated  with 
a  capital  stock  of    -200,000. 

The  S.  Obermayer  Company,  Cincinnati, 
Ohio,  manufacturers  of  foundrv  supplies,  have 
opened  a  branch  in  Boston,  ]\[ass.  This 
branch  is  in  charge  of  William  Fitzpatrick, 
Jr,  who  is  located  at  44  Stonehurst  St.,  Dor- 
chester, (Boston),  ^lass.  Eastern  business 
will  be  looked  after  from  this  office. 

The  Wolberg-Robinson  Metal  Co.,  has  been 
incorporated  in  Philadelphia,  a.,  with  a  cap- 
ital stock  of  $10,000  and  will  deal  in  white 
metal,  such  as  babbitt,  solder  and  drosses. 
The  company  is  successor  to  S.  Wolberg  & 
Co.,  Front  and  Queen  Sts.,  and  Samuel  \\'ol- 
berg  is  president ;  I.  Brad,  treasurer :  and  L. 
C.  Robinson,  secretary.  The  company  will 
shortly  move  to  a  new  plant  at  805  Washing- 
ton .\ve.,  in  that  city. 

The  .American  Locomotive  Company'  of 
Providence,  R.  I.,  have  re-opened  their  brass 
foundry  which  has  been  closed  since  they  dis- 
continued the  manufacture  of  locomotives  at 
Providence.  For  several  years,  automobiles 
have  been  manufactured  at  this  plant,  and 
locomotives  made  at  the  other  plants  of  the 
company.  Oil  furnaces  for  melting  have  been 
installed.  Brass,  bronze  and  aluminum  cast- 
ings are  being  made. 

The  White  ^Ifg.  Co.,  of  Bridgeport,  Conn., 
manufacturers  of  carriage  lamps,  automobile 
and  carriage  hardware,  have  purchased  the 
coach  shade  roller  business  of  the  Spring 
Perch  Co.  of  this  city,  and  will  hereafter  man- 
ufacture it  at  their  establishment.  The  ma- 
chinery and  tools  will  be  removed  to  the  plant 
of  the  White  Mfg.  Co.  The  Spring  Perch 
Company  have  carried  on  silver  plating  in  the 
manufacture  of  this  roller  and  will  now  dis- 
continue it. 

The  firm  of  Shinier,  Mcfilymi  &  Co.,  Inc. 
has  been  organized  in  Philadelphia,  Pa.,  and 
will  engage  in  the  manufacture  of  special 
sheet  metals.  A  rolling  mill  is  being  installed 
and  pn  up-to-flate  equipment  has  been  pur- 
chase' ^'or  producing  rolled  metals  as  may  be 
required  for^the  trade.  The  manufacture  of 
rolled  German-silver  and  phosphor-bronze  in 
-iheets,  rods  and  wire  will  be  the  principal 
business  in  sheet  metals.  Shot  copper  and 
gold  alloys,  as  well  as  brazing  solder  and 
silver  solder,  will  be  made.  The  shot  copper 
and  gold  alloy  will  be  sold  in  tin  containers  of 
5,  10  and  25  lbs.  with  screw  top.  A  nickel 
alloy  for  resistance  work  is  also  to  be  pro- 
duced. Herbert  M.  Shinier  is  president  of 
the  company,  and  Wni.  P.  McGlynn,  formerly 
with  the  Riverside  Metal  Co.,  general  mana- 
ger. The  rolling  mill  is  at  iQth.  and  Washing- 
ton .Xxe. 


The  Cincinnati  Bronze  &  Aluminum  Cast- 
ing Company  has  been  organized  in  Cincinnati, 
Ohio  to  conduct  a  brass  foundry  and  make 
brass,  bronze  and  aluminum  castings.  ]\Iartin 
Burns,  formerly  brass  foundry  foreman  of  the 
Lunkenheimer  Co.  of  that  city,  is  one  of  the 
organizers  of  the  new  company. 

The  West  Penn  Plating  &  'SUg.  Co.,  1308 
East  Ohio  St.,  Pittsburgh  (X.  S.)  Pa.,  electro- 
platers  are  considering  the  installation  of  a 
small  brass  foundry  for  making  brass  and 
aluminum  castings.  They  have  recently  com- 
menced the  manufacture  of  pipe  hooks,  straps 
and  hangers  and  the  brass  castings  will  be  nec- 
essary in   the   making  of   this   product. 

The  Niagara  Alkali  Co.,  Niagara  Falls, 
X.  v.,  manufacturers  of  high  grade  caustic 
potash  by  the  electrolytic  process,  and  pure 
muriatic  acid,  are  rapidly  completing  a  plant 
for  the  manufacture  of  Carbon  Tetrachloride 
and  will  soon  be  in  a  condition  to  place  a  su- 
perior article  on  the  market.  This  liquid  is 
tire-proof  and  is  used  as  a  solvent  for  oils, 
greases,  resins,  gums  etc.,  in  place  of  benzine, 
turpentine  and  other  inflammable  solvents. 
A  large  consumption  will  undoubtedly  be 
found  for  the  product  in  the  near  future. 

A.  E.  Flavell  is  the  American  representative 
of  the  "Coslett  Process"  for  coslettizing  iron 
or  steel  goods.  This  process  is  now  being 
used  by  many  of  the  largest  concerns  in  Eng- 
land for  producing  a  black  aiid  rust  proof 
finish  on  iron  and  steel  and  a  number  of  the 
large  American  concerns  are  using  it.  It  las 
the  advantage  that  it  can  be  applied  to  hard- 
ened and  tempered  goods  as  it  is  produced  by 
boiling.  A.  E.  Flavell  is  now  at  the  King  Ed- 
ward Hotel,  47tli  St.,  Xew  York  City  where 
letters  may  reach  him  and  information  about 
the  process  obtained.  The  extensive  use  of 
the  process  in  England  is  such  that  American 
manu  lacturers  should  investigate. 

The  Electric  Smelting  &  .Aluminum  Co., 
Lockport,  X.  Y.,  have  recently  issued  a  new 
catalogue  of  their  products.  Each  product  is 
listed  under  a  separate  heading  and  fully  de- 
scribed. The  catalogue  is  compiled  in  a  very 
attractive  manner.  .Among  the  products  of 
the  company  are :  Pure  Aluminum  Ingot, 
Xickel-.Aluminum,  Aluminum  .Alloys  for  Cast- 
ing, all  percentages  of  Aluminum  Bronze, 
.Aluminum-Solder,  Silicon-Copper.  Manga- 
nese-Copper, Alanganese-Alloy,  Manganese- 
Bronze,  Silver-Bronze,  Phosphor-Tin.  Phos- 
Iihor-Copper,  Babbitt-Afetals  of  all  grades,  and 
"Alineral  Cleaner"  that  has  proved  to  be-  so 
very  satisfactory  in  cleaning  metals  for  plat- 
ing w-ithout  tarnishing  them.  Some  of  the 
products  have  recently  been  placed  on  the 
market  and  the  babbitt-metals,  phosphor-tin, 
phosphor-copper  and  aluminum-solder  are 
some  of  these  new  materials.  The  catalogue 
will  prove  e.xceedingly  instructive  and  will  be 
sent  to  those  interested. 
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The  Southern  Iron  &  Equipment  Co.,  of 
Atlanta.  Go.,  are  now  operating  a  jobbing 
brass  foundry  and  supplying  brass  castings 
for  the  trade.  Their  works  are  on  the 
Soutliern  Belt  Railway  and  office  211  Grant 
Building. 

Samuel  lUitter  &  Co-,  508  Atlantic  Ave., 
Boston,  Mass.,  scrap  metal  dealers,  are  to 
enter  the  manufacture  of  brass  and  composi- 
tion ingot  metal.  They  will  make  it  at  the 
foundry  formerly  conducted  by  the  Machine 
Molded  B.rass  Casting  Co.,  285  South  St., 
Boston,   Mass. 

Anyone  who  is  a  user  of  plating,  polishing 
and  ijuffing  supplies,  should  tirst  correspond 
with  D.  B.  Moyer  of  Walled  Lake,  Mich.,  and 
obtain  prices  from  him.  Mr.  Moyer  recently 
established  himself  in  business  as  manufact- 
urers' agent  and  represents  the  Harshaw, 
Fuller  &  Goodwin  Co.  of  Cleyeland,  Ohio, 
manufacturers  of  nickel  anodes,  nickel  salts 
and  plating  chemicals:  Diyine  Bros.  Co.  of 
Utica,  X.  v.,  Iniff  manufacturers:  and  the 
Auburn  Soap  &  Chemical  Co.,  of  Aulnirn,  X. 
v.,  manufacturers  of  plating  and  polishing 
supplies.  Mr.  Moyer  handles  onl^  the  highest 
grade  of  supplies  and  welcomes  inquiries  on 
the  subject.  He  desires  the  opportunity  to 
quote. 

The  tumbling  Inirrel  that  the  Abbott  Ball 
Co.,  12  Hix  St.  Hartford,  Conn.,  manufactures 
for  use  in  burnishing  small  metal  goods 
by  means  of  steel  balls,  has  been  designed  by 
Mr.  Abbott  with  reference  only  to  such  an 
operation.  As  he  was  the  first  in  the  United 
States  to  manufacture  steel  balls  particularly 
for  burnishing  work  by  tumbling,  it  will  be 
appreciated  that  the  barrel  is  the  result  of 
long  experience.  Anyone  who  manufactures 
small  metal  goods  should  investigate  steel  ball 
burnishing,  and  the  Abbott  Ball  Co.  solicit 
incpiiries.  They  desire  to  send  information  to 
all  who  desire  it,  both  on  the  barrel  and  the 
method  of  tumbling  with  steel  balls.  An  in- 
teresting and  valuable  booklet  is  published  by 
them  on  the  matter  and  will  be  mailed  to  those 
who   ask    for   it. 

Attention  is  called  to  the  new  Hux  "Radio- 
clarite"  manufactured  bv  the  Basic  Mineral 
Co..  of  Pittsburgh  (  Xorth  Side),  Pa.  This 
is  the  flux  which  the  makers  say:  "Has  made 
good."  It  is  suitable  for  use  in  melting  all 
kinds  of  brasses,  bronzes  and  non-ferrous 
metals.  What  the  makers  claim  is  as  follows  : 
I.  It  will  clean  the  dirtiest  sweepings  and 
eliminate  nH  iron.  2.  Xo  separator  need  be 
used  in  melting  turnings.  3.  It  increases  the 
life  of  the  crucible.  4-  It  increases  the 
rapidity  of  melting.  5.  It  reduces  the  waste 
in  melting.  6.  It  greatly  improves  tin 
bronzes  and  renders  them  sounder.  Steam 
metal  is  particularly  benefitted.  7.  The  metal 
is  more  fluid  when  melted  and  blowholes  are 
eliminated.  I'Vee  trial  sample  to  applicants  in 
?ocd  faith.  Tlie  merits  of  the  flux  are  more 
fully  described  in  a  circular  and  booklet  issued 
by  the  com])any  and  which  will  be  sent  to 
those  interested. 


Charles  E.  Lawso.n  has  taken  over  the  brass 
foundry  conducted  by  Yahnig  &  Cohoon  of 
Bristol!^  Conn.  The  foundry  is  located  at  77 
Xorth  St.,  and  a  jobbing  business  is  carried 
on. 

A  smelter  with  a  capacity  of  2  tons  has  been 
installed  by  the  Xewark  Assay  &  Sampling 
Works  at  350  Mulberry  St.,  >s'ewark,  X.  J. 
James  H.  Reid  is  the  inventor  of  the  electric 
furnace  that  will  be  used  and  was  formerly 
connected  with  the  Westinghouse  Company. 
Gold  and  silver  materials,  ores,  etc.,  will  be 
treated  in  the   furnace. 

R.  F.  Lang,  31  Broadway,  Xew  York,  the 
well  known  importer  of  phosphor-copper,  sil- 
icon-copper, manganese-copper  etc.,  will  short- 
ly go  on  his  annual  trip  abroad  in  order  to 
confer  with  manufacturers  there.  He  expects 
to  increase  his  sales  in  phosphor-bronze  and 
pure  nickel  rods  for  wire  drawing  for  which 
additional  equipment  may  be  needed.  The 
sales  of  Royal  manganese-copper  are  increas- 
ing. This  is  a  German  product  whe're  it  is 
very  extensively  used.  It  is  possible  by  its 
use  to  make  manganese-bronze  very  readily. 
Mr.  Lang  reports  that  the  Krupp  \\'orks  at 
Essen  and  the  Imperial  Xavy  Yards  at  Kiel 
use  large  quantities  of  manganese-copper  in 
the  manufacture  of  bronze  and  brass  castings. 

The  Celluloid  Zapon  Company,  Metropoli- 
tan Building,  Xew  Vork  City  and  works  at 
Stamford,  Conn.,  have  just  issued  two  new- 
booklets  on  lacquers  which  should  be  in  the 
hands  of  all  lacquer  users  and  will  be  sent 
upon  request.  One  is  entitled  "Colored  Cellu- 
loid Enamels"  and  is  a  color  chart  of  the 
various  grades  of  tinted  lacquers  made  by  this 
company.  Two  charts  are  given,  one  on  body 
colors  and  another  on  tinting  colors.  Direc- 
tions for  using  the  colored  lacquers  are  given. 
The  other  booklet  is  upon  "Celluloid  Zapon 
Enamels"  and  a  full  description  of  the  method 
of  applying  these  enamels  is  given.  These 
booklets  will  prove  of  much  interest  to  those 
wdio  read  them  as  they  contain  information 
not  heretofore  published.  They  have  been 
compiled  for  distribution  to  the  trade. 

Among  the  new  products  that  have  recently 
made  their  appearance  on  the  market  is 
"P)akelite"  a  substance  made  from  carbolic 
acid  and  formaldehyde  and  the  invention  of 
Dr.  Leo  Bakelund  of  Velox  Paper  fame.  This 
material  has  been  one  of  the  interesting 
])roducts  of  recent  years.  Its  uses  are  many. 
It  is  used  to  replace  hard  rubber  for  orna- 
mental and  electrical  purposes.  It  is  now  be- 
inp  placed  on  the  market  in  soluble  form  for 
use  as  a  lacquer.  The  durability  and  heat 
resisting  properties  of  the  properties  of  this 
lacquer,  when  applied  to  metal  surfaces,  are 
such  that  it  seems  to  All  a  new  tield.  It  is 
believed  that  such  a  coating  offers  all  the  ad- 
vantages of  hard  rubber,  Japanese  lacquer  and 
celluloi<l.  The  General  Bakelite  Company, 
100  William  St.,  Xew  York  City  has  been 
foriued  for  the  purpose  of  marketing  the 
Bakelite  i)ro<lucts  and  full  information  will 
be  given  on  request  as  well  as  circulars  se:it. 


150 


THE    BRASS  ^VORLD 


A  new  core  room  has  been  completed  by  the 
"Georgian  Mfg.  Co.,  of  Binghampton,  N.  Y., 
-manufacturers  of  plumbers'  brass  goods. 

Davenport  &  Keeler,  214  Main  St.,  New 
Britain,  Conn.,  industrial  and  sanitary  chem- 
ists, have  an  attractive  and  special  proposition 
to  offer  in  regard  to  the  analyses  of  metals 
^nd  alloys.     See  their  advertisement  elsewhere. 

The  Bristol  Company  of  \\'aterbury,  Conn., 
manufacturers  of  the  Bristol  Recording  In- 
struments, are  sending  out  to  the  trade  their 
new  Bulletin  No.  131,  which  is  a  44  page  cata- 
logue of  the  Bristol  Recording  Voltmeters  for 
switchboard  and  portable  use.  A  partial  list 
of  1000  users  of  the  Bristol  instruments  is 
given  in  the  Bulletin. 

The  ]\Ietal  Dross  Economy  Co.,  of  Bristol 
Conn.,  manufacturers  of  skimming  tanks  for 
recovering  metal  from  brass  and  bronze  skim- 
mings, report  a  constantly  increasing  business. 
Tanks  have  been  installed  in  many  of  the 
largest  plants  in  the  United  States  and  where- 
•ever  used  a  great  saving  in  metal  has  been  ef- 
fected. After  a  few  trials,  users  of  the  skim- 
ming tanks  become  enthusiastic  and  report 
"that  metal  previously  wasted  can  be  easily 
■saved. 

The  Niagara  Alkali  Co.,  Niagara  Falls, 
N.  Y.,  manufacturers  of  electrolytic  caustic 
■potash  and  pure  muriatic  acid,  announce  that 
their  muriatic  acid  shows  by  analysis  to  be  of 
e.xceptional  purity.  The  results  are  as  fol- 
lows :  Acidity  as  HCl,  34.69% :  Non-volatile 
matter,  0.0974% ;  Iron,  0.0079%  i  Aluminum, 
0.0060%  ;  Sulphuric  Acid,  0.0050%  ;  Free  Chlo- 
rine, 0.0115%,  Lead,  none;  Arsenic,  none. 
This  analysis  was  made  upon  22°  Beaume 
acid,  and  the  18°  product  shows  even  less 
.amounts  of  impurities. 

The  Bayonne  Casting  Co.,  Bayonne,  N.  J., 
-which  makes  a  specialty  of  making  castings  of 
Monel-Metal  and  have  a  large  foundry  partic- 
ularly built  for  casting  it.  have  just  issued  a 
new  catalogue  on  "^NIonel-Metal"  which  is  full 
•of  interesting  information  and  facts  concern- 
ing this  interesting  alloy.  It  really  contains 
.:all  the  information  that  is  necessary  in  regard 
to  the  properties  of  the  metal  and  has  been 
Issued  to  satisfy  a  demand  for  accurate  and 
scientific  information.  The  office  and  works 
•  of  the  company  are  on  East  loth.  St.,  Bayonne, 
N.  J.,  and  the  catalogue  will  be  sent  to  those 
who  desire  it. 

The  annual  meeting  of  the  American  Brass 
Founders'  .Association  as  well  as  the  American 
Foundrymens'  Association,  Associated  Foun- 
dry Foreman,  and  the  Foundry  &  Machine  Ex- 
hibition Co.,  will  be  held  in  Pittsburgh,  Pa., 
May  23-24-25-26-27.  Preliminary  circulars 
have  already  been  issued  and  may  be  obtained 
from  W.  M.  Corse,  Secretary,  care  of  The 
Lumen  Bearing  Co.,  Buffalo,  N.  L.  These 
circulars  also  contain  a  map  of  Pittsburgh 
which  will  assist  visitors.  The  Exhibition  will 
he  held  at  the  Exposition  Buildings  and  in 
^addition  to  the  large  exhibit,  many  interesting 
papers  are  promised.  A  large  attendance  is 
•<exj)ected. 


The  Southern  Brass  &  Foundry  Co.,  607 
State  St.,  Knoxville,  Tenn.,  are  to  rebuild 
their  warehouse  with  an  expenditure  of  $3,000. 

W.  J.  Seeley,  Texmo,  Rogers  ^Mills  County, 
Oklahoma,  is  contemplating  starting  a  brass 
foundry  and  wishes  information  in  regard  to 
equipment. 

Francis  A.  Weisbecker  &  Sons,  22  Frost 
St.,  Brookhn,  N.  Y.,  manufacture  polishing 
machines  for  polishing  and  buffing  sheet  metal 
goods  of  all  kinds.  Brass,  copper,  German- 
silver,  tin,  zinc,  silver  and  aluminum,  as  well 
as  plated  goods  may  be  buffed  by  it.  It  is 
automatic  in  action  and  metal  maj-  be  surfaced 
or  buffed  as  desired.  Information  will  be 
given  on  request. 

The  Flexible  Emery  Wheel,  made  by  the 
American  Oil  &  Supply  Co.,  should  be  tried 
by  all  who  do  polishing.  It  is  an  entireh"  new 
product  and  has  the  flexibility  of  a  soft  rag 
wheel  with  the  cutting  qualities  of  a  hard 
emery  wheel.  For  polishing  or  grinding  irreg- 
ular surfaces  it  is  excellent.  It  is  verj'  useful 
in  polishing  silver  goods  and  leaves  them 
readv  for  buffing.  Particulars  will  be  sent 
upon  applicatipn.  The  American  Oil  &  Sup- 
ply Co.,  ^2  Lafayette  St.,  Newark,  N.  J.,  are 
the  manufacturers. 

The  Keystone  Bronze  Co..  38th  and  39th 
Sts.,  Pittsburgh,  Pa.,  announce  that  they  have 
taken  over  the  plants  of  the  Brighton  Brass 
and  Bronze  Co.,  of  New  Brighton,  Pa.,  and 
the  bronze  and  copper  departments  of  the 
Best  Mfg.  Co.,  of  Pittsburgh,  Pa.  The  man- 
ufacture of  copper  blast  furnace  equipment, 
such  as  tuyeres,  bosh  plates  etc.,  as  well  as 
a  large  line  of  valves,  bearings  and  similar 
bronze  and  brass  castings,  will  be  carried  on 
as  in  the  past.  The  change  is  one  of  expan- 
sion. The  present  plant  of  the  company  will 
continue  in  operation  as  before. 

The  Bishop  &  Babcock  Co.,  of  Cleveland. 
Ohio,  manufacturers  of  soda  fountains,  beer 
pumps,  carbonated  water  apparatus  etc.,  have 
purchased  and  absorbed  the  Becker  Company 
of  Chicago,  111.,  manufacturers  of  a  similar 
line  of  goods.  The  name  has  been  changed 
to  the  Bishop-Babcock-Becker  Company  and 
the  capital  stock  has  been  increased  from 
$.1,500,000  to  $5,000,000.  A  new  plant  is  being 
built  at  Dallas,  Texas  and  the  Indianapolis 
plant  has  been  enlarged.  K.  D.  Bishop  is  pres- 
ident of  the  new  company  and  L.  A.  Becker, 
vice-president. 

The  International  ^Molding  ^lachine  Co., 
has  been  organized  to  take  over  the  E.  A. 
Pridmore  Co.,  of  Chicago,  111.,  manufacturers 
of  molding  machines.  The  machines  manu- 
factured by  this  comnany  will  hereafter  be 
known  as  the  "International"'  machines.  The 
office  of  the  company,  as  well  as  the  shops,  are 
located  at  2300  South  \\'estern  Ave.  J.  P. 
Dopp,  formerly  with  the  Tabor  Mfg.  Co.  has 
accepted  the  position  as  general  sales  man- 
ager of  the  company.  For  a  number  of  years. 
Mr.  Dopp  had  charge  of  the  molding  machine 
department  of  the  International  Steam  Pump 
Co..  at  Cambridge,  Mass. 
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Tlie  Marine  Specialty  Co.,  Inc.,  has  been  in- 
corporated in  Norwich,  Conn.,  with  a  capital 
stock  of  $4,000  to  manufacture  marine  indica- 
tors and  similar  instruments. 

An  establishment  for  the  manufacture  of 
jewelry  has  been  started  by  Max  D.  Paul  and 
Joseph  Green  at  82~  South  Baltimore  St.,  Bal- 
timore, Md.    Electroplating-  will  be  carried  on. 

The  New  England  Pin  Co.  of  Winsted, 
Conn.,  manufacturers  of  pins  and  similar 
goods,  have  recently  installed  an  electroplating 
plant. 

A  new  tube  mill  for  making  seamless  brass 
and  copper  tubing  is  to  be  built  by  the  Rome 
Brass  &  Copper  Co.,  at  Rome,  N.  Y.  The 
mill  will  be  115x450  feet. 

C.  W.  ]\Ioore  has  severed  his  connection 
with  the  Housatonic  ]\Ietal  Co.,  of  Stratford, 
Conn.,  with  whom  he  has  been  connected  since 
its  starting. 

The  plant  of  the  Cohannet  Silver  Co.,  of 
Taunton,  Mass.,  manufacturers  of  silver 
plated  liollow-ware,  was  destroyed  b}^  fire  on 
Mar.  22  with  a  loss  of  $20,000,  fully  covered 
by  insurance.  It  is  stated  that  the  blaze 
started  in  the  lacquer  room. 

The  Buffalo  Foundry  &  Machine  Co.-,  of 
Buffalo,  N.  Y.,  recently  cast  a  large  bronze 
casting  in  the  shape  of  a  drum.  This  drum 
was  12  feet  long  and  5  feet  in  diameter  and 
required  about  16,000  lbs.  of  metal  to  pour  it. 
The  bronze  was  melted  in  a  cupola. 

TheCharlotte  Brass  \\'orks  has  been  es- 
tablished at  Charlotte,  N.  C,  by  J.  B.  Brad- 
ford of  that  city.  The  plant  is  located  at  508 
West  4th  St.,  in  that  city  and  plumbers'  and 
machinists'  supplies  are  made  as  well  as  brass 
castings.  ]\Ir.  Bradford  recently  purchased 
the  equipment  of  the  Fielding  Brass  Co.,  of 
that  city. 

The  Dawson  Hardened  Copper  Co.,  has 
been  organized  at  123  Liberty  St.,  New  York 
City  and  are  placing  on  the  market  a  hardened 
cf)pper  which  it  is  said  is  hard  enough  to  take 
an  edge.  They  state  that  the  metal  contains 
80%  of  copper  with  tin  and  other  elements  as 
the  remainder.  The  tensile  strength  is  stated 
to  be  37,500  lbs.  per  sq.  in. 

The  Abbott  Ball  Co.,  of  Hartford,  Conn., 
manufacturers  of  steel  balls  for  burnishing 
small  metal  goods  by  tumbling,  and  also 
tumbling  barrels  for  use  with  same,  have  ap- 
pointed Frcderich  Wegener,  Langestrasse  24, 
Berlin,  O  17,  Germany,  as  agent  for  the  sale 
of  their  goods  in  Germany  and  Austria.  He 
will  look  after  their  interests  in  these  coun- 
tries. 

The  plants  of  the  Peck,  Stowe  &  Wilcox 
Company  are  to  be  consolidated  with  the  main 
plant  at  Southington,  Conn.  The  branch 
|)lants  are  now  located  at  PlaiUsvillc,  Conn., 
and  East  Berlin,  Conn.  The  company  rccent- 
Iv  increased  its  capital  stock  to  $1,500,000  and 
the  business  will  be  reorganized  on  a  larger 
scale.  Hardware  of  all  kinds  is  manufactured 
and  a  brass  foundrv  conducted.  Electroplat- 
ing is  also  carried  on. 


The  Ohio  Valley  Brass  &  Iron  Co.,  has 
been  incorporated  in  Wellsburg,  W.  Va.,  with 
a  capital  stock  of  $75,ooo  to  manufacture  brass 
and  iron  goods. 

Richard  Beddall,  Copelands  Corner,  Revere, 
Mass.,  desires  information  in  regard  to  sup- 
plies and  equipment  for  fitting  up  a  brass  and 
iron   foundry. 

The  Dalton  Adding  Machine  Co.,  have  now 
completed  their  new  factory  at  Poplar  Bluff, 
Mo.,  and  are  now  occupying  it.  Calculating 
machines  are  manufactured.  The  factory  is 
45  X  250  feet,  and  cost  $200,000. 

The  Rockwell  Furnace  Co.,  26  Courtlandt 
St.,  New  York  City  are  sending  out  to  the 
trade  their  Bulletin  No.  28  describing  their 
"Simplex  ]\lelting  Furnace."  No  crucibles  are 
used  and  all  kinds  of  metals  can  be  melted  in 
it. 

The  Western  Hinge  &  Mfg.  Co.,  Brookfield, 
Mo.,  has  been  organized  to  take  over  the 
Twentieth  Century  Hinge  Co.,  and  has  been 
capitalized  at  $25,000.  A  new  factory  is  to  be 
erected  before  the  end  of  the  year  and  a  full 
line  of  builders'  hardware  will  be  made. 

W.  R.  Hughes,  salesman  with  Frederic 
B.  Stevens  of  Detroit,  Mich.,  and  who  covers 
the  middle  \\'est.  announces  that  he  has  in- 
stalled plating  and  polishing  plants  in  the 
following  establishments :  Gem  City  Plating 
Co..  Dayton,  Ohio:  Samuel  C.  Tatum  Co., 
Cincinnati,  Ohio;  Miller  Rubber  Co.,  Akron, 
Ohio :  Troy  Sunshade  Co.,  of  Troy,  Ohio : 
and  the  Searchlight  Gas  Co.  of  Warren 
Ohio. 


Personal. 


Charles  J.  Caley  has  served  his  connection 
as  works  manager  of  the  Peterboro  Lock 
Mlg.  Co.,  of  Peterboro,  Ont.,  Canada  and  is 
temporarily  located  at  116  Newhall  St.,  New 
Haven,   Conn. 

W.  R.  Dean  has  severed  his  connection  as 
foreman  of  the  brass  foundry  of  the  Peck 
Bros.  Co.,  of  New  Haven,  Conn.,  manufac- 
turers of  plumbers'  brass  goods,  and  is  now 
located  in  Bath.  Maine. 

In  our  March  issue,  note  was  made  of  the 
fact  that  W.  R.  Hughes  was  looking  after 
the  interests  of  Frederic  B.  Stevens,  man- 
facturer  of  foundry  and  plating  supplies,  in 
Detroit  and  vicinity.  The  item  should  have 
stated  that  Mr.  Hughes  is  looking  after  the 
trade  in  Ohio,  parts  of  Indiana.  Pennsylvania, 
Kentucky  and  Michigan. 

John  H.  Baird,  for  25  years  with  the  Joseph 
Dixon  Crucible  Co.,  of  Jersey  City,  N.  J.,  is 
now  connected  wih  the  New  York  and  New 
Jersey  Graphite  Products  Co.,  in  the  capacity 
of  treasurer  and  general  manager.  This 
companv  is  located  at  253  Broadway.  New 
^'ork  City  and  will  handle  crucibles,  foundry 
facings,  graphite  paint  and  other  graphite 
products. 


152 


TIIK    BRASS   >\T)RLD 


Ctirrent  Metal   and  Stipply  Prices. 

These  Prices  are  net  and  are  for  moderate  quantities.       Smaller    quantities   command    higher 

prices.      Prices  subject  to  fluctuation. 


Acetone,    pure,    98-99% lt>.  -22 

Acid,    Acetic,   pure,    30% tb.  .07 

Acid,  Arsenious    (.White    Arsenic)   It).  .20 

Acid,     Benzoic     fb.  .55 

Acid,  Boracic   (Boric),  pure It).  .12 

Acid,   Hydrochloric,    see  Acid,   Muri- 
atic. 

Acid,    Hydrofluoric,    30% It).  .04 

Acid,    Hydrofluoric,    50% It).  .10 

Acid,    Muriatic,    20° It).  .02 

Acid,    Muriatic,    c.   p.,    20° It).  .07 

Acid,    Nitric,    38° It).  .05% 

Acid,    Nitric,    40° It)-  -05% 

Acid,    Nitric,    42° It).  .06^4 

Acid,    Nitric,    c.   p It).  .08 

Acid,     Sulphuric,    66° tb.  .01  % 

Acid,    Sulphuric,    c.    p It).  .06 

Alcohol,     Wood gal.  .50 

Alcohol,    Denatured    gal.  .55 

Alum      Ih.  .04 

Ammonium    Sulphate    It).  .07 

Aluminum,  Metallic,  in  Ingots. ..  .lb.  .21% 
Aqua-Fortis,   see  Acid,   Nitric. 
Ammonia     Water    (Aqua- Ammonia), 

20°      lb.  .04% 

Ammonia     Water    (Aqua- Ammonia), 

26°      lb.  .06^4 

Ammonia   Water,    c.    p lb.  .08 

Ammonium    Carbonate,    lump lb.  .15 

Ammonium      Chloride       (Sal-Ammo- 

niac)       lb.  .12 

Ammonium    Hydrosulphuret    tb.  .30 

Ammonium    Sulphate    lb.  .07 

Ammonium    Suphocyanate    lb.  .50 

Amyl    Acetate    gal.  1.85 

Antimony     lb.  .O914 

Aiseriic.     Metallic     lb.  .15 

Arsenic,    White    (Acid  Arsenious)    lb.  .20 

Argols,  White   (Cream  of  Tartar)   lb.  .31 

Asphaltum,     Commercial     lb.  .05 

Asphaltum,    Egyptian    (Bitumen)    lb.  .30 

Benzine     gal.  .15 

Benzol,    Pure    gal.  .75 

Bismuth,     Metallic     lb.  2.00 

Bitumen,  see  Asphaltum. 

Blue-Vitriol,   see  Copper  Sulphate. 

Borax,   Crystals  or  Powdered    ....lb.  .10 

Borax   Glass    lb.  .35 

Cadmium.    Metallic    lb.  .75 

Carbon    Bisulphide    lb.  .10 

Calcium       Carbonate       (Precipitated 

Chalk) lb  .10 

Chrome-Green     lb.  .50 

Copper,   Lake,    (carload)    lb.  .12% 

Copper.   Lake,    (cask)    Tb.  .1234 

Copper,    Electrolytic,    (carload)     ..lb.  .I214 

Copper,  Electrolytic,   (cask)    lb.  -12% 

Copper,  Casting,    (carload)    rt).  .1214 

Copper,    Casting,    (cask)     lb.  .12% 

Copper  Acetate   (Verdigris)    lb.  .35 

Copper   Carbonate,    dry    lb.  .25 

Copper   Sulphate    (Blue-Stone)    ...lb.  .09 
Copperas,  see  Iron  Sulphate. 
Corrosive  Sublimate,   see   Mercury  Bichloride. 
Cream-Tartar,    see   Potassium    Bitartarate. 

.12 

.15 
.04 
.03 
.01 
.01% 
1.75 
.60 
.30 
.26 
.70 
.35 
.50 
.60 
.25 
.05 
.15 
.04% 


Cryolite     lb. 

Cyanide,   see  Potassium  Cyanide. 

Dextrin     lb. 

Emery    Flour    lb. 

Emery,  F  F  &  F  F  F lb. 

Flint,    powdered     lb. 

Fluor-Spar     lb. 

Fusel-Oil      gal. 

Gold   Chloride    dwt. 

Gum    Copal    lb. 

<3um    Guiacum    lb. 

Gum    Mastic    lb. 

Gum     Sandarac    lb. 

Gum    Shellac,    brown    lb. 

Gum   Shellac,  white    lb. 

Iron    Perchloride    lb. 

Iron    Sulphate    (Copperas)    lb. 

Lead  Acetate   (Sugar  of  Lead)    .  .  .lb. 
Lead,  Pig   tb. 


Lead,    Red    lb.  .12 

Lead,   Yellow  Oxide    (Litharge)    .  .tb.  .12 
Liver  of   Sulphur,    see  Potassium   Sulphide. 

Manganese,  Ferro,  80%   lb.  .10 

Manganese,   Metallic,   pure lb.  .75 

Magnesium,    Metr.llic    lb.  1.50 

Mercury   Bichloride    (Corrosive   Sub- 
limate)       tb.  .93 

Mercury,    :Metallic    ( Quicksilver) .  .ft.  .-52 

Mercury   Nitrate    tb.  1.50 

Mercury   O.xide,   yellow    Tb.  1.80 

Nickel     and     Ammonium      Sulphate 

(Double    Salts)     tb.  .16 

Nickel  Carbonate,  dry   lb.  .60 

Nickel   Chloride    lb.  .50 

Nickel    Metallic    Oj.  .45 

Nickel   Sulphate    (Single   Salts)    ..tb.  .25 
Nitre    (Saltpetre),   see   Potassium    Nitrate. 
Oil  of  Vitriol,  see  Acid,  Sulphuric. 

Paraffine     lb.  .15 

Phosphorus,    yellow    lb.  .40 

Phosphorus,    red    tb.  1.10 

Pitch     tb.  .05 

Plaster  of  Paris,  Dental bbl.  4.00 

Platinum    (Chloride    oz.  25.00 

Platinum    Metallic     oz.  43.50 

Potash-by-Alcohol,    in    sticks tb.  .50 

Potash,      Caustic      (Potassium     Hy- 
drate)        lb.  .08 

Potassium   Bichromate    tb.  .14 

Potassium    Bitartarate     (Cream     of 

■Tartar)      lb.  .31 

Potassium  Carbonate    (Pearlash)   tb.  .10 

Potassium  Chlorate    lb.  .15 

Potassium    Cyanide    lb.  .25 

Potassium   Iodide    tb.  2.25 

Potassium  Nitrate    (Nitre    or    Salt- 
petre)        lb.  .10 

Potassium    Permanganate    tb.  .17 

Potassium,   Red  Prussiate    tb.  .60 

Potassium,   Yellow  Prussiate    ....tb.  .24 
Potassium    Sulphide    (Liver   of   Sul- 
phur)      lb.  .15 

Potassium  Sulphuret,   see  Potassium  Sulphide. 


Potassium    Sulphocyanate    tb. 

Pumice,    Ground    tb. 

Quartz,    Powdered     lb. 

Rosin,     Yellow tb. 

Sal-Ammoniac,   see  Ammonium  Chloride. 

Sal-Soda,  see  Sodium  Carbonate. 

Silver    Chloride,    dry oz. 

Silver    Cyanide    oz. 

Silver,    Fine    oz. 

Silver  Nitrate,   crystals    oz. 

Soda- Ash      lb. 

Sodium  Biborate,  see  Borax. 

Sodium    Bisulphite    tb. 

Sodium  Carbonate  (Sal-Soda),  crys- 
tals      tb. 

Sodium    Hydrate    (Caustic    Soda)    lb. 

Sodium  Hydrate  (Caustic  Soda)  by 
Alcohol    (in    sticks)     lb. 

Sodium    Hyposulphite     ("Hypo")     lb. 

Sodium    Metallic    tb. 

Sodium    Nitrate     lb. 

Sodium   Phosphate    tb. 

Sodium   Silicate    (Wa^er-Glass)    ..lb. 

Soot,    Calcined    lb. 

Spelter,  see  Zinc. 

Sugar  of  Lead,  see  L  sad  Acetate. 

Sulphur    (Brimstone)     in    lump    .  .tb. 

Tin     Chloride tb. 

Tin,    Metallic    tb. 

Turpentine,     Venice    tb. 

Verdigris,   see  Copper  Acetate. 

Water,   Distilled    gal. 

Water-Glass,   see  Sodium  Silicate. 

Wax,    Beeswax,    yellow    lb. 

Wax.    Carnauba    tb. 

Whiting   (Ground   Chalk)    tb. 

Zinc    Carbonate,    dry    tb. 

Zinc    Chloride     ID. 

Zinc,    Sulphate     tb. 

Zinc,     (spelter)     lb. 


.70 
.05 
.01 
.04 


.75 
1.00 
.53 
.50 
.05 

.15 

.02 
.05 

.45 
.04 
.90 
.05 
.09 
.04 
.15 


.05 
.4.S 
.42 
.35 

.15 

.45 
.70 
.02 
.19 
,12 
.06 
.05% 
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Failure  of  Aluminum  Castings 
Containing  Zinc. 

It  is  a  more  or  less  general  belief  that  the 
presence  of  zinc  in  aluminum  sand  castings 
causes  them  to  crystallize  in  service,  and  for 
this  reason  the  aluminum-zinc  alloj'S  have 
been  avoided  to  a  certain  extent  in  automobile 
service.  Such  service  is,  without  doubt,  as 
severe,  as  far  as  the  crystallization  of  metals 
is  concerned,  as  any  that  could  be  found. 

W  liile  the  belief  that  aluminum-zinc  crystal- 
lizes in  service  is  quite  prevalent,  it  seems  to 
lack  substantial  proof  and  some  authorities 
claim  that  it  does  not  crystallize.  They  cite 
instances  in  which  castings  of  aluminum-zinc 
alloys  have  ])cen  in  service  for  a  long  time 
without  indication  of  any  crystallization, 
while  others  maintain  that  castings  have 
quickly  crystallized  and  broken  in  a  short 
period. 

We  are  inclined  to  believe  that  the  alum- 
inum-zinc alloys  do  not  actually  crystallize 
while  in  service,  although  they  may  break.  To 
lay  the  blame  of  a  cracked  casting  upon 
crystallization  is  so  simple  that  it  is  frequently 
done  when  a  defective  piece  of  metal  is  en- 
countered. Some  reason  has  to  be  assigned 
for  it,  and  when  crystallization  is  assumed  to 
be  the  cause,  everybody  is  apparently  satis- 
tied  as  it  does  not  result  in  placing  the  blame 
on  either  the  maker  or  the  user,  but  upon 
nature  itself. 

We  feel  quite  sure  that  the  so-called 
crystallization  of  the  aluminum-zinc  castings 
is, in  reality,  a  cracking  of  the  casting.  Not 
a  cracking  or  fracture  that  takes  place  while 
tile  casting   is   in   service,   but   the   opening   up 
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of  latent  cracks  that  were  found  while  the 
casting  was  cooling  in  the  mold.  In  other 
words,  the  shrinkage  of  the  casting  in  cooling 
results  in  the  formation  of  fractures  which 
cannot  be  seen  with  the  naked  eye,  but  when 
pressure  is  put  upon  it  either  in  machining  or 
in  service,  they  open  so  as  to  become  appar- 
ent to  the  eye.  A  good  name  for  them  is 
"latent  fire  cracks"  as  they  exist  in  the  cast- 
ing from  the  start.  The  aluminum-zinc  alloys 
seem  to  be  more  or  less  hot  short  and  this 
causes   fracture   in  shrinking. 

While  the  aluminum-zinc  alloys  are  strong, 
they  are  difficult  to  cast  in  some  shapes  and 
are  quite  apt  to  crack  in  the  mold  with  the 
formation  of  the  "latent"  cracks  previously 
mentioned.  For  this  reason  the  aluminum- 
copper  alloys  are  to  be  preferred  for  the  ma- 
jority of  work  on  account  of  their  freedom 
from  hot-shortness  and  the  accompanying 
absence  of  danger  of  cracking  in  the  mold. 


Iron  in  NicRel  Solutions. 

The  presence  of  iron  in  nickel  plating  solu- 
tions is  very  common  indeed  for  the  reason 
that  all  commercial  nickel  anodes  contain  it 
to  a  greater  or  less  extent.  The  iron  grad- 
ually accumulates  in  the  solution.  The  iron 
then  deposits  along  with  the  nickel  to  a  cer- 
tain extent.  With  a  weak  current,  very  little 
is  deposited,  but  as  the  current  is  increased, 
more  iron  deposits. 

At  one  time  the  presence  of  iron  in  the 
nickel  deposit  was  looked  upon  as  a  very 
serious  matter,  but  lately  it  not  only  has  been 
looked  upon  less  gravely,  but  in  many  instan- 
ces is  actually  considered  beneficial,  particu- 
larly for  certain  kinds  of  work. 

Iron  hardens  the  nickel  when  it  is  present 
in  the  deposit,  and  also  produces  a  whiter 
color.  To  be  sure  nickel  containing  a  small 
quantity  of  iron  tarnishes  more  readily,  but 
even  so  it  does  not  rust,  but  is  subject  only 
to  the  tarnish  which  is  not  a  serious  matter 
on  many  classes  of  work. 

When  iron  is  present  in  the  nickel  deposit 
so  that  it  is  hardened  appreciably,  it  is  possi- 
ble to  buff  it  to  a  much  higher  "color"  than 
when  a  pure,  soft  nickel  has  been  plated  on 
the  work  Hard  metals  always  take  a  higher 
polish  than  soft  ones,  and  so  the  nickel  and 
iron  alloy  takes  a  very  high  "color".  This 
"color"    is   very    pleasing   on    .some   classes   of 


goods,  and  concerns  running  a  nickel  solution 
with  considerable  iron  in  it  and  thus  obtaining 
a  nickel  and  iron  alloy  as  a  deposit  turn  out 
some  particularly  fine  examples  of  work.  The 
deposit  is  quite  white  and  su  hard  that  it  can 
be  buffed  to  a  "color"  that  is  found  only  in 
the  finest  steel.  Hard  buffing  compositions 
are  quite  necessary,  of  course,  in  "coloring" 
the  deposit. 


Spots  on  Lacquered  SHeet 
Metal  Goods. 


Small  spots  are  frequently  found  on  sheet 
metal  goods  that  have  been  plated  and 
lacquered.  They  are  more  frequently  found 
on  sheet  steel  goods  that  have  been  copper  or 
brass  plated  and  then  lacquered.  Sometimes 
they  are  few  in  number,  and  then  the  whole 
surface  is  covered  and  the  spots  seem  to 
grow  as  time  elapses. 

These  spots  are  not  caused  by  cavities  or 
blowholes  in  the  metal,  as  they  are  on  castings 
that  have  been  plated,  as  sheet  metals  have 
been  rolled  and  are  quite  free  from  imperfec- 
tions. The  spots  are  caused  by  blisters  on 
ihe  plated  surface. 

A\'hen  sheet  steel  or  other  sheet  metals  are 
plated  with  brass  or  copper,  blisters  are  very 
apt  to  form,  particularly  if  the  surface  of  the 
metal  is  slightly  greasy  (as  it  frequently  is 
on  sheet  steel  on  account  of  the  difficulty  of 
cleaning  the  mineral  oil  or  grease  on  the  sui- 
face).  These  blisters  may  be  quite  minute  so 
as  to  be  almost  invisible,  but  underneath  each 
is  some  of  the  plating  solution.  This  grad- 
ually oozes  out  and  first  corrodes  the  surface 
of  the  metal  deposit,  and,  then,  on  account  of 
its  strong,  alkaline  nature,  attacks  the  lac- 
quer. In  many  instances  it  is  believed  that 
the  lacquer  is  at  fault,  but  this  is  not  so  and 
when  a  case  of  this  kind  is  met,  always  loorv 
for  the  blisters. 

To  remedy  the  spotting-out  by  the  blisters, 
tl;ey  must  be  eliminated  and  careful  cleaning 
of  the  work  to  be  plated,  low  current  density 
and  as  little  free  cyanide  as  possible  should  be 
considered   in   order  to  overcome   it. 


Commercial  nickel  anodes  contain,  in  addi- 
tion to  nickel,  iron,  tin  and  carbon.  These  are 
introduced  intentionally  to  render  the  anode 
"soft,"  i.  e.  so  that  it  will  dissolve  easily  in  the 
solution   during   plating. 
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THe  Melting'  and  Casting  of  Gold  and  Gold  Alloys 
for  Rolling  into  SKeet. 


The  melting  and  casting  of  gold  would  nat- 
urally seem  a  simple  and  satisfactory  opera- 
tion when  its  physical  properties  are  taken 
into  consideration.  It  melts  readily,  and 
without  any  oxidation  whatever.  When 
poured  in  the  molten  condition  it  runs  very 
freely  and  casts  soundly,  with  little  shrink- 
age. 


order  to  obtain  good,  soft  metal,  that  will 
roll  without  cracking.  This  feature  will  sub- 
sequently be  explained. 

As  far  as  fine  gold  is  concerned,  iet  it  be 
understood  that  it  must  be  pure  in  order  to  be 
used  either  in  the  fine  state  or  as  alloyed 
metal.      Impurities   affect  either  in  the   rolling 

The  majority  of  the  fine  gold  used  in  the 


Melting  Room  of  United  States  Mint  at  Pliiladelphia,  Pa.  Showing  Manner  of  Melting  ttie  Precious  Aletals. 

(ias  is  Used   for  the  Fuel. 


There  is  no  real  difficulty  in  the  melting 
and  casting  of  fine  gold  and  ordinary  melting 
knowledge  only  is  required;  but  it  is  often 
found  that  even  when  a  sound  bar  of  gold 
ha<  been  obtained  in  the  casting,  it  will  crack 
in  rolling.  Re-melting  and  casting  again  will 
not  overcome  this  difficulty  and  it  will  again 
be  found  that  the  gold  will  crack  in  the  second 
rolling.  The  trouble  is  caused  by  the  impuri- 
ties in  the  gold,  and  not  in  the  melting  and 
casting.  This  is  true  only  in  the  case  of  fine 
gold,  however,  as  alloyed  gold  requires  very 
careful    trcatiucnt    in    melting   and    casting    in 


United  States  comes  from  the  United  States 
Mint  in  Philadelphia,  where  it  is  refined 
electrolytically  by  the  Wohlwill  process.  This 
piocess  is  now  used  with  excellent  success  and 
by  means  of  it  gold  almost  chemically  pure  is 
obtained.  A  hydrochloric  acid  solution  is 
used  and  the  impure  gold  employed  as  the 
anode.  .\  pure,  spongy  gold  deposits  and  is 
then  washed  thoroughly,  melted  and  poured 
into  bars.  This  gold  never  gives  any  difficulty 
and  should  be  used  whenever  possible.  Gold 
that  is  frequently  bothersome  is  that  produced 
In    small   concerns   in    the   refining  of   various 
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kinds  of  sweeps,  filings,  polishings  and  similar 
refuse.  Gold  obtained  from  other  sources  is 
also  frequently  troublesome.  Each  of  these 
kinds  is  apt  to  contain  impurities  which  ren- 
der the  gold  brittle  in  rolling,  and  in  order  to 
roll  it,  it  must  be  refined. 

Refining  the  Gold. 

Gold  and  silver  are  usually  obtained 
together  in  the  treatment  of  materials  con- 
taining them,  and  then  are  parted  by  means  of 
nitric  or  sulphuric  acids,  or  an  electrolytic 
process.  The  gold  is  left  practically  free 
from  silver  but  containing  small  amounts  of 
impurities  such  as  tellurium,  antimony,  tin, 
lead,  bismuth  or  selenium.  If  the  gold  were 
simply  melted  and  cast,  and  then  rolled,  it 
would  crack  and  it  must  be  refined  before  any- 
thing can  be  done  with  it.  The  only  method 
of  refining  it  and  removing  the  impurities 
which  it  contains  is  by  means  of  either  nitrate 
of  potassium  (nitre  or  saltpeter)  or  nitrate 
of  sodium  (Chili  saltpeter).  No  other  satis- 
factory method  is  known. 

To  refine  the  gold,  it  is  melted  in  a  graphite 
ciucible  and  covered  with  bone-ash.  A  hole 
in  the  midle  of  the  bone-ash  is  made  by  push- 
ing it  away  by  an  iron  rod.  This  exposes  the 
gold.  Then  add  small  portions  of  the  nitrate 
of  sodium  and  stir  frequently.  The  additions 
are  continued  until  the  surface  remains  clear. 
The  presence  of  a  film  shows  that  gold  still 
contains  impurities.  When  the  bone-ash  has 
absorbed  the  impurities  and  become  pasty, 
it  is  skimmed  off  and  a  fresh  quantity  put  on. 
With  very  impure  gold,  the  refining  may  take 
several  days,  but  ordinary  metal  does  not 
require  as  long  treatment. 

The  theory  of  the  action  of  the  nitrate  of 
sodium  is  that  it  gives  off  oxygen  when 
melted  which  oxidizes  the  impurities  in  the 
gold  and  causes  them  to  enter  the  slag  on  the 
surface.  When  the  surface  of  the  gold  re- 
mains clear  after  the  slag  has  been  removed, 
it  indicates  that  the  gold  is  practically  free 
from  impurities. 

The  gold  is  then  poured  into  bars  and 
rolled  if  desired,  but  if  it  cracks  in  rolling,  it 
ii.dicates  that  the  impurities  have  not  been 
completely  removed  and  it  will  have  to  be 
melted  again  and  treated  with  the  nitrate 
once  more.  This  treatment  for  the  purpose 
of  removing  the  impurities  is  called  "nitreing". 
The  treatment  will  have  to  be  repeated  until 
all  of  the  impurities  have  been  removed,  and 
there  is  no  other  way  out  of  it. 


Silver,  however,  cannot  be  removed  by  the 
nitrate  treatment  and  must  be  completely  re- 
moved by  previous  parting.  It  will  not  affect 
the  rolling  quality  of  the  gold,  though,  but 
will  change  the  color.  Gold  with  a  greenish 
yellow  shade  contains  silver.  To  obtain  the 
color  of  fine  gold,  there  must  be  no  silver 
pi'esent. 

There  is  not  much  fine  gold  used  in  the  arts 
with  the  exception  of  two  classes  of  work: 
First,  electroplating.  Second,  dentistry.  Gold 
for  jewelry  is  practically  all  alloyed.  For 
dental  work,  gold  refined  by  the  Wohlwill 
process  is  very  'extensively  used  as  it  is  so 
soft  that  it  gives  excellent  results.  For  elec- 
troplating as  pure  a  gold  as  possible  is  desir- 
able in  order  to  obtain  the  necessary  color. 

The  production  of  the  alloyed  or  karat 
golds  requires  greater  care  and  skill  in  melt- 
ing and  casting  them  in  treating  fine  gold.  It 
is  the  copper  that  is  used  in  the  alloy  that 
makes  the  trouble  and  this  is  caused  by  the 
oxygen  absorption.  Silver  is  also  used  in  the 
alloying  but  gives  no  trouble.  Were  it  possi- 
ble to  use  the  silver  alloy  for  the  alloy,  there 
would  be  little  difficulty  in  the  casting,  but 
this  is  rarely  done  on  account  of  the  poor 
color  obtained.  Copper  is  necessary  to  pro- 
duce the  right  shade. 

In  melting  the  karat  gold,  the  following 
method  is  used : 

A  graphite  crucible  is  always  used  for  the 
melting.  Clay  crucibles  can  be  used,  but  as 
they  are  apt  to  crack  with  a  loss  of  gold,  the 
graphite  ones  are  preferable.  The  required 
amounts  of  copper  and  silver  are  placed  in 
the  bottom  of  the  crucible  and  the  gold  put  on 
it.  A  covering  of  moderately  fine  charcoal  is 
then  put  on  in  order  to  prevent  the  ingress 
of  oxygen  and  supply  a  reducing  atmosphere. 
As  charcoal  is  apt  to  blow  off,  when  a  gas 
blast  furnace  is  used,  a  better  material  for 
use  is  sugar.  This  is  a  very  pure  form  of 
carbonaceous  material  and  when  it  is  decom- 
posed by  the  heat,  a  sort  of  flat  cake  of  car- 
bon is  formed  which  protects  the  surface  of 
the  metal.  The  use  of  sugar  is  to  be  recom- 
mended. 

For  stirring,  a  graphite  or  carbon  rod  is 
desirable  although  an  iron  rod  may  be  used. 
Iron,  however,  is  apt  to  alloy  with  the  gold 
and  render  it  hard.  When  all  the  copper  and 
silver  have  melted  and  alloyed  with  the  gold, 
which  may  be  known  by  stirring,  the  carbon 
covering  is  removed  by  skimming  and  the 
whole    poured    into    the    mold.      Before    pour- 
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ing,  however,  give  the  metal  a  vigorous  and 
thorough  stirring  in  order  to  mix  the  three 
metals. 

The  mold  used  is  made  of  iron  and  the 
surface  should  be  planed  smooth.  The  face 
of  the  mold  is  rubbed  with  a  very  thin  coat- 
ing of  lard  oil  and  fine  graphite  after  which 
it  is  rubbed  off  with  a  rag  leaving  an  extreme- 
ly thin  film  of  oil  and  graphite  on  the  surface 
of  it.  The  mold  should  be  slightly  warm  in 
order  to  obtain  the  best  results.  The  metal 
is  apt  to  chill  too  rapidly  in  a  cold  mold. 

The  gold  should  be  good  and  hot  in  order 
tc  cast  well.  It  is  an  error  to  pour  the  gold 
too  cold  as  it  will  not  run  freely  and  a  poor 
casting  will  result.  That  the  gold  is  too  cold 
may  be  determined  by  the  edges  of  the  cast 
bar.  If  they  are  sharp  and  free  from  waves, 
it  indicates  that  the  metal  was  poured  suffi- 
ciently hot.  If,  however,  the  edges  are  wavy 
and  blunt,  then  the  gold  was  too  cold. 

In  alloying  the  gold,  the  use  of  some  of  the 
alloying  metals  in  place  of  copper  is  excellent 
practice  as  they  contain  deoxidizing  agents 
and  give  sound  castings  which  roll  without 
cracking. 

Cause  of  Some  of  the  Difficulties. 

If  the  karat  gold  cracks  in  rolling,  it  may 
ir.dicate  that  the  metal  was  not  kept  well 
covered  with  carbonaceous  material  during 
the  melting,  or  the  gold  was  impure.  In  case 
it  is  impossible  to  roll  the  bar  even  though 
apparently  well  cast,  see  if  the  gold  is  not  so 
impure  that  it  will  not  roll  itself. 

Blisters  on  the  surface  of  the  rolled  gold 
are  caused  by  blowholes  in  the  metal  and  are 
Ctiused  by  not  keeping  the  metal  well  covered 
with  charcoal  or  other  carbonaceous  material 
during  melting.  Overheating  or  allowing  to 
remain  in  the  fire  too  long  after  melting  may 
also  cause  it. 

When  the  cast  bar  shows  wavy  lines  on  the 
surface  it  indicates  that  the  metal  was  cast 
too  cold. 

The  presence  of  spots  in  the  rolled  sheets 
of  different  color  indicates  that  the  metal  was 
not  thoroughly  stirred. 

The  metal  should  be  cast  in  a  closed  mold 
and  not  in  an  open  ingot  mold  which  leaves 
ihe  surface  to  shrink  down. 

The  surface  of  the  rolled  sheet  is  dirty  and 
has  white  streaks  on  it.  This  indicates  that 
the  rolls  are  not  clean. 


Co}tchision. 

The  secret  in  making,  casting  and  rolling 
karat  golds  lies  in  two  things : 

1.  To  have  pure  gold  in  order  to  avoid  the 
cracking  by  impurities. 

2.  To  avoid  overheating,  and  to  keep  the 
surface  of  the  molten  metal  well  covered  with 
carbonaceous  material  such  as  sugar,  in  order 
to  prevent  the  oxidation  of  the  copper. 

Beyond  these  two  things,  there  is  very  little 
to  know.  The  proportions  of  gold,  silver  and 
copper  to  make  the  various  shades  of  gold 
alloys  have  now  been  carefullv  worked  out. 


Depositing    Silver    from     its 
Oxalate  Solution. 

In  making  experiments*  on  the  electro- 
deposition  of  silver,  F.  A.  Gooch  and  J.  P. 
Feiser  of  Yale  University,  New  Haven,  Conn., 
found  that  when  it  is  deposited  from  its  cyan- 
ide in  the  regular  way  using  silver  cyanide 
dissolved  in  potassium  cyanide  thus  making 
the  double  potassium  and  silver  cyanide  (or 
the  regular  silver  plating  solution)  the  depos- 
ited silver  contains  potassium  or  a  potassium 
salt.  It  was  impossible  to  obtain  the  same 
weight  of  silver  used  in  the  experiments.  The 
weight  of  the  silver  deposited  was  always 
greater  than  that  used.  This  point  is  inter- 
esting as  it  indicates  that  silver  deposits  are 
never  pure  and  contain  foreign  elements 
which   may  influence  their  tarnishing  qualities. 

The  authors  found  that  silver  can  be  depos- 
ited from  a  solution  of  silver  oxalate  dis- 
solved in  ammonia.  Nitrates  can  be  present. 
The  method  used  was  to  precipitate  a  solution 
of  silver  nitrate  with  one  of  ammonium  oxa- 
late, and  then  without  filtering  dissolve  the 
precipitate  in  ammonia.  In  order  to  have  an 
adherent  and  bright  deposit,  the  ammonia 
should  be  present  only  in  very  slight  excess 
and  a  low  current  density  used.  Whether  the 
process  can  be  used  commercially  is  uncer- 
tain. The  silver  deposit  also  contained  for- 
eign substances  but  owing  to  the  volatile  na- 
ture of  the  substances  used,  they  could  always 
be  driven  off  by  heating. 


*The  Estimation  of  Silver  by  Electrodeposi- 
tion  from  an  Ammoniacal  Solution  of  the 
Oxalate.     By  F.   A.   Gooch  and  J.    P.    Feiser. 

.■Iinrricini  Joiinuil  of  Science,  I' eh.  iqii. 
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TKe  Proper  Care  of  Tools   and 
MacKines    in    tKe    Manufac- 
ture of  Plumbers*    Steam 
and  Gas  Brass  Goods. 


By  Peter  "W.  Blair. 


Considerable  expense  and  trouble  have  been 
caused  to  manufacturers  of  the  above  line  of 
goods  in  the  past  ten  years,  owing  to  the 
amount  of  unskilled  labor  being  used  by  them, 
and  the  adoption  of  labor  saving  tools  and 
machines  in  their  manufacture.  I  therefore 
contribute  this  article. 

Before  beginning  work,  a  workman  should 
carefully  examine  all  his  tools  when  received 
by  him  from  the  tool  room,  and  report  to  his 
foreman  if  these  tools  are  not  in  first  class 
condition.  If  he  fails  to  do  this  such  defec- 
tive tools  must  be  charged  against  him. 

Oil  your  machine  every  morning  the  first 
thing,  as  it  works  in  a  more  satisfactory  way. 
Under  no  condition  use  a  file  as  a  hammer, 
chisel  or  a  pr\'.  Do  not  use  a  monkey  wrench 
for  the  same  purpose  as  a  hammer. 

A  wrench  used  on  the  head  of  a  bolt,  screw 
or  in  fact  anything  that  has  a  square  must  fit 
this  square  closely  or  it  will  gradually  round 
the  corners. 

When  the  chucks  are  put  on  the  spindle  of 
lathes  or  machines,  be  sure  that  the  threads  on 
the  spindles  and  in  the  chucks  are  cleaned  of 
all  chips  and  foreign  rnatter,  and  oiled.  Then 
screw  the  chuck  on  by  hand  one-quarter  turn 
of  the  shoulder  and  give  it  a  quick  turn  with 
the  hand  against  the  shoulder,  which  will 
tighten  it  sufficiently  to  keep  it  in  place  with- 
out causing,  any  trouble  when  it  is  taken  off. 
At  least  once  in  every  48  hours  the  chucks 
should  be  oiled  in  their  working  parts. 

In  using  collets  on  air  chucks  see  that  all 
chips  are  out  of  spindle  of  lathe  or  collet, 
screwing  same  in. 

When  putting  jaws  into  a  chuck,  both  jaws 
and  chuck  must  be  perfectly  clean  and  free 
from  chips.  The  chuck  should  then  be  opened 
up  wide  enough  to  allow  the  hand  to  pass  in 
under  the  false  jaws,  start  the  screw  into  the 
jaw  and  screw  it  up  as  far  as  you  can  with 
the  fingers.  After  inserting  both  jaws  in  this 
way,  screw  up  the  chuck  until  the  false  jaws 
come  together  and  press  firmly  into  the 
tongue  and  groove.  This  will  release  the 
chuck  screw  enough  to  allow  you  to  tap  on 
the  face  of  the  jaws  with  a  piece  of  lead  for 


the  purpose  of  making  them  set  even  on  the 
front  face.  Never  use  any  hard  material  for 
this  purpose  for  it  will  mar  the  face  of  the 
jaws.  After  this  is  done  screw  up  the  chuck 
screw  until  you  have  firmly  gripped  both  jaws, 
then  screw  up  both  jaws  tightly  with  a  screw 
driver. 

All  working  parts  of  the  tools  should  be 
kept  well  oiled. 

The  shanks  of  the  tools  should  be  also  oiled 
and  wiped  lightly  before  inserting,  so  as  to 
keep  them  from  rusting  if  they  are  left  in 
the  machine  for  any  length  of  time. 

All  holes  in  turret  of  a  machine  not  occu- 
pied by  tools  should  be  kept  plugged  up  with 
wooden  plugs,  so  that  chips  will  not  enter  and 
get  into  the  working  parts. 

Gauges  and  templets  of  all  kinds  must  be 
handled  with  care.  Never  force  a  piece  of 
work  into  a  gauge.  Do  not  slip  a  ring  gauge 
over  a  set  screw  on  your  machine,  for  the 
jolting  or  jarring  of  the  machine  will  cause 
it  to  work  on  the  set  screw  and  gradually 
spoil  the  gauge. 

Threaded  plug  gauges,  after  you  have 
tested  your  work,  should  be  screwed  into  a 
cap,  in  order  to  keep  the  threads  well  pro- 
tected. 

Never  accept  a  taper  shank  drill  from  the 
tool-keeper  when  it  has  a  broken  or  distorted 
tang.  It  may  become  loose  and  damage  the 
socket. 

When  taking  the  chuck  jaws  out  of  a  chuck 
loosen  the  screws  in  the  jaws,  and  if  they  still 
hang  tightly  insert  a  screw  driver  into  the 
chuck  and  prj-  on  the  jaws,  which  will  loosen 
them. 

Don't  start  a  machine  without  knowing 
everything   is   ready. 

Don't  do  any  unnecessary  hammering  on  a 
drill  press  table. 

Always  oil  the  screw  collar  on  a  vise  once 
a  week  if  in  constant  use. 

Don't  do  any  hammering  on  an}-  machine  if 
it  can  possibly  be  avoided. 

Don't  hold  a  tool  of  any  kind  on  an  emery 
wheel  until  it  gets  blue. 

Don't  run  a  machine  when  any  part  of  it  is 
out  of  order,  without  notifying  your  fore- 
man. 

Don't  forget  that  a  cutting  off  tool  should 
have  equal  clearance  on  both  sides. 

Don't  blow  filings  or  chips  in  among  the 
running  parts  of  a  machine. 
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Tools  must  not  be  forced  into  the  turret  of 
a  lathe  for  the  reason  that  it  is  very  difficult 
to  remove  them  after  they  have  been  forced 
into  position.  Then,  too,  there  is  danger  that 
the  hole  will  be  enlarged  after  frequent  use, 
which  would  make  it  unfit  for  use  with  the 
regular  tools. 

Tools  must  fit  in  loosely  so  that  they  can  be 
inserted  by  hand.  If  the  tools  do  not  fit  in 
this  way,  the  foreman  must  be  called  and  he 
will  see  that  the  tools  are  made  to  fit  properly. 

Always  see  that  your  tools  line  up  on  center 
when  starting  a  new  job. 

If  a  tool  becomes  fast  in  the  turret  be  sure 
that  you  do  not  injure  it  or  the  machine  in 
trying  to  remove  it.  Try  some  of  the  follow- 
ing rules  and  if  your  efforts  do  not  meet  with 
success  call  j'our  foreman. 

For  Centers — If  after  loosening  the  set 
screw  you  are  unable  to  remove  the  center 
by  hand  take  a  block  of  lead  and  tap  it  lightly. 
Do  not  rap  it  too  hard  as  you  will  strain  the 
center.  If  there  is  a  flat  on  the  center  you 
can  use  a  monkey  wrench  to  give  the  center  a 
turn.  This,  however,  applies  to  centers  in 
monitor  lathes. 

Centers  in  Spindles  should  be  driven  out 
with  a  rod  put  into  the  hollow  of  the  spindle. 

Tool  Holders — They  should  be  treated  about 
the  same  as  centers,  except  that  you  can  gen- 
erally get  a  monkey  or  Stillson  wrench  around 
the  holder  to  the  set  screw,  in  order  to  give  it 
a  turn  or  use  same  at  back  to  act  as  a  wedge 
and  force  straight  out. 

Tap  Holders — The  last  piece  of  every  job 
should  not  be  taken  out  of  the  chuck  until 
you  have  tried  to  extract  the  tap  holder  from 
the  turret.  If  too  light  to  remove  by  hand, 
the  tap  in  the  holder  should  be  screwed  into 
this  piece  of  work,  loosen  the  set  screw  hold- 
ing the  tap  holder  in  the  turret,  run  the  car- 
riage back  and  pull  the  tap  holder  out  of  the 
turret.  This  same  rule  applies  to  the  adjust- 
ing of  the  tap  holder  in  or  out  of  the  turret 
when  adjusting  it  to  work  in  connection  with 
the  templet. 

Die  Heads — The  last  piece  of  a  job  should 
also  be  saved  until  you  have  determined  that 
you  can  take  out  the  die  head  by  hand.  If  too 
tight  for  this  purpose  run  the  die  head  on  to 
the  thread,  loosen  the  set  screw  that  holds 
the  die  head  into  the  turret,  hold  the  lever  of 
the  die  head,  so  that  the  chaacrs  will  not  open 
up  and  run  the  carriage  back  so  that  die  head 
is  pulled  out  of  the  turret. 


Chasers — A  bar  of  lead  or  a  piece  of  wood 
should  be  used  to  tap  lightly  the  chasers  that 
cannot  be  extracted  from  the  die  head. 

A  wrench,  hammer  or  any  hard  material, 
such  as  brass,  iron  or  steel  should  never  be 
used  to  adjust  your  tools  in  or  out  of  the 
turret,  even  to  a  fraction  of  an  inch.  Tap  the 
tools  lightly  with  a  bar  of  lead  whenever  nec- 
essary. No  hard  material  of  any  kind  should 
land  on  the  ways  or  bed  of  a  lathe.  The  bed 
or  shears  should  be  covered  with  a  smooth 
board. 

When  putting  a  tool  in  the  turret  or  holders 
special  care  should  be  taken  to  turn  the  fiat 
side  of  the  shank  so  that  the  set  screw  will 
rest  on  it.  If  the  set  screw  is  screwed  down 
on  the  round  part  of  the  shank  it  will  spread 
out  the  shank  and  cause  a  lump  to  appear, 
which  will  cause  the  shank  to  fit  tightly  in  the 
hole.  The  set  screw  should  never  be  allowed 
to  rest  on  the  extreme  end  of  the  shank  for 
it  will  tip  the  tool  out  of  the  center  and  allow 
it  to  creep  from  under  the  set  screw,  and  run 
shank  on  end. 

Always  use  square  hard  wood  or  lead  block 
when  taking  off  a  box-chuck. 

Don't  be  contented  with  just  knowing  what 
"Shop  Kinks"  you  have  learned  from  some- 
one else,  but  investigate  and  work  out  a  few 
for  vourself. 


Uselessness  of  PHospHorus    in 
Lead  Base   Alloys. 


The  fact  that  phosphorus  is  so  extensively 
used  in  tin  alloys  such  as  the  tin  bronzes,  and 
is  so  efficacious  in  liquefying  thick  tin,  has 
led  makers  of  white  metal  mixtures  to  try  it 
in  the  lead  base  alloys,  such  as  antimonial- 
lead  or  low  grade  solders.  It  has  not  been 
found  of  value,  however,  and  as  far  as 
known,  it  is  not  employed. 

The  addition  of  phosphorus  does  not  appear 
to  change  the  character  of  the  lead  alloys  so 
that  its  introduction  is  not  attended  with  any 
good  results.  In  this  respect  its  effect  is  op- 
posite to  that  obtained  in  tin.  Strictly  speak- 
ing, phosphorus  is  not  a  natural  addition  to 
the  lead  alloys  for  the  purpose  of  deoxidizing. 
On  the  other  hand,  arsenic  (which  is  an  ele- 
ment chemically  analagous  to  phosphorus) 
will  act  as  a  deoxidizer  and  is  frequently 
used  for  this  purpose.  It  is,  however,  rarely 
necessary  or  used  for  the  reason  that  most 
antimonial-lead  contains  it  in  a  greater  or  less 
amount. 
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THe     Electroplating     of     Rtxsty 
Iron  or  Steel. 


The  electroplating  of  rusty  iron  or  steel  is 
not  a  very  satisfactory  operation  but  there 
are  manj'  instances  in  which  it  has  to  be  done. 
There  are  various  degrees  of  rust  on  such 
goods,  ranging  all  the  way  from  those  which 
are  corroded  so  badh-  that  they  are  almost  use- 
less up  to  ones  that  are  slightly  rusty. 
Whether  it  is  good  policy  to  attempt  to  plate 
such  goods  remains  with  their  character  and 
cost.  Very  cheap  articles  should  be  thrown 
in  the  scrap  heap.  Expensive  goods  must  be 
plated.  In  many  instances,  too,  the  rust  is  not 
sufficient  to  render  the  plating  difficult  or  ex- 
pensive. 

Let  it  be  said  at  the  beginning,  if  the  goods 
are  of  such  character  that  the  surface  can  be 
polished  or  ground  down  to  remove  the  rust, 
then  b}'  all  means  do  it  as  this  renders  the 
article  as  good  as  new.  This  cannot  always 
be  done,  however,  as  the  cost  or  the  shape  of 
the  article  may  be  such  as  to  prevent  it. 

It  has  been  found  that  if  the  rusty  iron  or 
steel  article  be  first  soaked  for  some  time  in 
a  strong,  hot  caustic  potash  or  caustic  soda 
solution  (the  stronger  and  hotter  the  better), 
the  rust  will  be  softened  so  that  it  is  far  more 
readily  attacked  by  the  acid  used  for  the  sub- 
sequent pickling.  This  has  been  found  one  of 
the  excellent  discoveries  that  has  been  made 
recently  and  was  discovered  by  accident.  It 
•makes  no  difference  whether  the  article  is 
greasy  or  not,  soak  it  in  the  potash  or  soda 
solution  just  the  same.  The  solution  should 
be  as  hot  and  as  strong  as  it  is  possible  to 
make  it  and  the  article  is  allowed  to  remain 
in  it  for  from  half  an  hour  to  one  hour  or 
longer.  A  prolonged  soaking  does  no  harm 
and  is  excellent. 

The  potash  or  soda  solution  decomposes  the 
rust  but  of  course  does  not  remove  it.  It  sim- 
ply renders  it  of  such  a  character  that  the 
pickling  acid  attacks  and  dissolves  it  more 
readily  and  before  the  iron  or  steel  is  attacked 
by  the  acid  to  any  great  extent.  When  the 
potash  or  soda  solution  is  not  used,  the  rust 
seems  to  resist  the  action  of  the  acid  tena- 
ciously, and  although  it  finally  dissolves  in  the 
pickling  acid,  it  remains  so  long  undissolved 
that  the  iron  or  steel  may  be  badly  attacked  in 
the  meantime. 

In  pickling  rusty  iron  or  steel,  use  muriatic 
acid  whenever  possible.     It  is  the  best  solvent 


for  iron  rust  and  is  far  superior  to  sulphuric 
acid.  Do  not  use  it  too  strong.  The  best  re- 
sults are  obtained  by  using  it  weak  and  giving 
the  operation  plenty  of  time.  The  following 
proportions  are  recommended  : 

Water    .  .  . 4  gallons 

Muriatic    Acid   i  gallon 

When  this  solution  is  used,  there  is  little 
gas  given  ofif  from  the  articles.  This  indicates 
that  there  is  little  action  on  the  metal,  but 
that  the  rust  is  slowly  going  into  solution. 
There  is  then  little  pitting.  \\'arm  solutions 
work  more  rapidly  than  cold. 

When  all  the  rust  has  been  dissolved  by  the 
pickle,  rinse  the  articles  and  then  immerse  in 
a  sal-soda  solution  (without  drying  them) 
until  wanted  for  plating.  This  will  prevent 
any  further  rusting  and  will  serve  to  neutralize 
an}-  acid  left  in  the  pores  of  the  iron  or  steel. 
The  sal-soda  solution  is  made  as  follows : 

Water   i  gallon 

Sal-soda    4  oz. 

When  the  plating  is  to  be  carried  out,  the 
articles  are  removed  from  the  sal-soda  solu- 
tion (without  rinsing)  and  scrubbed  with 
pumice  and  water  to  remove  any  film  of  car- 
bon or  rust  that  may  be  on  the  surface.  It 
frequently  happens  that  small  particles  of  rust 
may  be  on  the  surface  after  pickling,  although 
soft  and  readily  detached.  Scrubbing  with  the 
pumice  will  remove  them. 

By  not  rinsing  oflf  the  sal-soda  solution  the 
iron  or  steel  is  prevented  from  rusting.  //( 
handling  iron  or  steel  for  plating,  never  allow 
the  surface  to  become  dry.  It  then  readily 
rusts,  but  when  kept  wet,  it  may  be  prevented 
from  doing  so  for  some  time,  and  even  if  it 
should,  the  thin  film  may  readily  be  removed 
by  dipping  in  the  pickle  again. 

When  the  rust  has  been  removed  and  the 
surface  scoured  with  pumice,  the  plating  may 
be  carried  out  at  once  without  any  further 
treatment. 


Platinum  enters  the  United  States  free  of 
duty  and  the  demand  is  rapidly  increasing 
with  a  corresponding  increase  in  price.  Dur- 
ing the  first  eight  months  of  1910,  77,^2)7  oz. 
with  a  value  of  $2,057,446  were  imported. 
Only  about  half  as  much  was  imported  in  the 
same  period  of  1909.  So  far,  there  has  been 
found  no  substitute  for  it. 
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StreaKs    on    Electroplated 
A.rticles. 


In  electroplating  goods  of  particular  kinds 
it  frequently  happens  that  streaks  are  found 
on  the  surface  after  the  plating  operation  has 
been  completed.  They  are  comet  shaped 
marks  which  start  from  some,  particular  loca- 
tion and  extend  upwards.  They  will  always 
be    found   in    such    a   direction. 

These  streaks  are  noticed  particularly  on 
work  that  has  cavities  in  it  and  they  invaria- 
bly start  from  this  location.  In  the  illustra- 
tion is  shown  a  hinge  that  has  been  brass 
plated.  The  streaks  are  quite  noticeable. 
They  start   from  the  joint  and   pass  upwards. 


Brass  Plated  Steel  Minue  Showing  the  Streaks. 

The  cause  of  such  streaks  is  always  the 
imperfect  cleaning  of  the  article.  Polishing 
or  buffing  dirt  fills  the  cavity  and  then  works 
out  when  the  plating  operation  is  carried  on. 
It  may  also  be  caused  by  the  cleaning  solution, 
such  as  potash,  remaining  in  the  cavity.  This, 
too,  will  gradually  work  out  during  the  plat- 
ing operation  and  cause  the  streaks. 

The  streaks  may  come  in  any  solution  under 
such  as  those  previously  mentioned,  and  in  the 
case   of   the   liinges   herewith    illustrated,   they 


were   found   on  both  brass   plated   and   nickel 
plated  goods. 

The  method  of  preventing  the  streaks, 
therefore,  is  to  wash  out  the  polished  or 
buffed  work  in  a  suitable  soap  solution,  and 
then  be  careful  to  rinse  thoroughly  in  clean 
water  before  going  into  the  plating  bath.  In 
other  words,  the  cavities,  joints  holes,  etc., 
must  be  freed  from  all  foreign  matter. 


EstablisKing  Standards    in  tKe 

Manufacture     of    Plumbers* 

Brass  Goods. 


At  the  meeting  of  the  National  Association 
of  Brass  Manufacturers,  held  in  Chicago,  111., 
on  Mar.  28th  and  29th,  it  was  voted  to  co- 
operate with  the  U.  S.  Bureau  of  Standards  of 
Washington  with  a  view  to  establishing  uni- 
form patterns,  designs,  threads  etc.,  for  goods 
in  the  brass  lines  used  by  the  Government.  A 
committee  was  appointed  for  this  purpose. 

The  so-called  "Pittsburgh-gauge  hose 
thread"  was  a  subject  of  discussion  and  it  was 
decided  to  do  away  with  it.  The  following 
resolutions  were  provided  for  this  purpose : 

Whereas,  The  arbitrary  thread,  commonly 
known  as  the  Pittsburg  gauge  hose  thread, 
having  served  its  purpose,  and  in  a  sense  be- 
come burdensome,  as  it  requires  the  carrying 
of  duplicate  stock,  and  in  the  language  of 
some  of  the  Pittsburg  jobbers  has  become  an 
imposition  to  the  trade  and  a  nuisance ;  and, 

Where..\s.  We  have  the  united  wish  of  the 
Pittsburg  jobbing  trade  that  we  do  away  with 
same,  and  refuse  to  make  or  sell  brass  goods 
with  this  odd  or  arbitrary  thread  in  the 
future. 

Therefore,  be  it  Resolved,  That  we  recog- 
nize the  wishes  of  the  Pittsburg  jobbing  trade 
and  comply  with  their  unanimous  opinion  and 
views  in  this  matter,  and  we  hereby  pledge 
ourselves  not  to  make  or  sell  brass  goods 
with  this  gauge  or  thread  after  September  i, 
191 1  ;  and  be  it 

further  Resolved,  That  we  instruct  the 
commissioner  to  take  this  matter  up  with  the 
manufacturers  of  hose  brass  goods  who  are 
largely  interested,  and  brass  manufacturers 
not  members  of  this  organization,  with  a  view 
of  securing  their  assistance,  and  that  in  doing 
so  that  he  ask  the  co-operation  of  the  Pitts- 
burg jobbing  trade. 

The  Association  is  composed  of  manufac- 
turers of  plumbers'  brass  goods,  steam  goods 
and  similar  products. 
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TKe  Fusion  "W^elding  of  Copper. 


The  January  number  of  the  Revue  de  la 
Soudnre  Autogene  contains>  an  interesting 
article  by  M.  R.  Amedeo  on  the  application  of 
the  process  of  fusion  welding  to  copper, 
especially  with  the  aid  of  the  oxy-acetylene 
blowpipe.  Much  is  hoped  from  the  process 
in  the  manufacture  of  autoclaves  and  distill- 
ing apparatus,  though  it  has  to  be  admitted 
that  many  of  the  attempts  hitherto  made  have 
not  been  very  successful,  the  joints  breaking 
rather  easily  in  some  cases  under  quite  slight 
provocation. 

Some  have  endeavoured  to  improve  the 
quality  of  the  joints  by  modifying  the  charac- 
ter of  the  flame.  With  a  slight  excess  of  acet- 
ylene one  should  obtain  a  joint  free  from  all 
trace  of  oxidation.  Others  have,  however, 
proposed  using  a  flame  having  a  slight  excess 
of  oxygen. 

A  flame  with  a  larger  proportion  of  acety- 
lene than  is  normally  the  case  undoubtedly 
produces  carbon  monoxide  and  hydrogen  in 
greater  quantities,  and  as  both  these  gases  are 
reducing  agents,  the  chances  of  oxidation  are 
eliminated.  Unfortunately,  however,  carbon 
monoxide  and  hydrogen  are  both  soluble  in 
copper,  so  that  their  presence  causes  an  in- 
crease in  the  blow-holes  in  the  metal  of  the 
joint.  As  to  the  use  of  an  oxidising  flame,  it 
can  be  left  to  those  who  desire  a  joint  made 
of  an  alloy  of  copper  and  its  oxide. 

Most  metals  when  fused  under  the  blowpipe 
dissolve  the  gaseous  products  of  combustion, 
and  on  cooling  more  or  less  numerous  blow- 
holes make  their  appearance,  whilst  despite 
the  incontestable  reducing  action  of  the  flame, 
some  of  the  metallic  oxide  is  produced  and 
dissolves  in  the  molten  metal.  These  physical 
and  chemical  phenomena  attain  an  exceptional 
intensity  in  the  case  of  copper,  and  if  one 
welds  red  copper,  using  electrolytic  copper 
wire  for  the  metal  of  the  joint,  it  is  found 
afterwards  that  the  latter  is  spongy,  a  fact 
soon  detected  on  treating  with  nitric  acid. 
The  density  of  the  metal  on  the  line  of  weld- 
ing is  frequently  diminished  by  lo  to  15  per 
cent.  To  avoid  transforming  the  welded  parts 
into  a  sponge,  many  workshops  use  as  welding 
metal  rods  of  copper  alloyed  with  10  per  cent, 
of  zinc;  the  joints  produced  in  this  way  are 
free  from  blow-holes,  as  can  be  shown  on 
treatment  with  nitric  acid.  The  alloys  of 
copper   with    a    slight   proportion   of   tin    also 


give  perfect  joints,  and  the  metal  on  chamfer- 
ing is  found  to  be  destitute  of  elasticity.  A 
good  many  of  these  alloys  have  been  sold 
during  the  past  few  years  and  have  possibly 
brought  discredit  on  the  fusion-welding  of 
copper,  since  the  joints  produced  have  cer- 
tainly not  been  obtained  by  autogenous  weld- 
ing, an  alloy  being  used  in  their  formation. 

The  Union  de  la  Soudere  Autogene,  having 
paid  considerable  attention  to  the  autogenous 
welding  of  copper,  have  dismissed  as  useless 
alterations  made  in  the  flame  with  the  object 
of  adding  less  metal.  On  the  other  hand  very 
encouraging  results  have  been  obtained  by 
using  reducing  agents  which  could  be  readily 
applied,  especially  phosphorus. 

Those  who  have  worked  with  copper  have 
noted  that  the  parts  of  the  plates  in  the  neigh- 
bourhood of  the  joint  lose  their  toughness, 
and  break  easily.  In  such  cases  the  metal  has 
been  burnt,  but  this  burning  is  only  an  inter- 
nal oxidation,  which  is  always  occasioned 
when  copper  is  heated  to  a  high  temperature 
in  contact  with  the  air.  The  oxidation  first 
takes  place  superficially,  but  the  oxide  pro- 
duced dissolves  in  the  metal,  becoming  in  this 
way  disseminated.  During  its  passage  it  ox- 
idises some  of  the  copper  to  the  state  of  cu- 
prous oxide. 

The  wide  variations  recorded  with  regard 
to  the  melting  point  of  copper  are  to  be  at- 
tributed to  this  formation  of  dissolved  oxide. 
\^^^en  copper  is  heated  in  contact  with  air  it 
melts  at  io6s°C.,  whilst  when  pure  it  fuses 
about  1090°.  The  melting  point  which  one 
observes  in  practice  is  really  that  of  a  eutectic 
alloy  of  copper  and  cuprous  oxide.  Even 
under  the  blow-pipe  there  is  always  a  con- 
siderable area  of  fused  metal  which  escapes 
the  reducing  zone  of  the  flame,  and  on  this 
account  it  is  necesary  to  employ  a  de-oxidant 
if  it  is  desired  to  get  a  line  of  welding  free 
from  oxidation. 

A  number  of  substances,  generally  as  pow- 
ders, have  been  recommended  for  hindering 
the  solution  of  gases  by  the  molten  metal  with 
subsequent  production  of  blow-holes,  but  most 
of  the  results  have  been  very  irregular.  The 
use,  however,  of  a  phosphorus-copper  alloy 
assures  perfect  de-o.xidation  on  the  line  of 
welding,  and  further,  the  products  of  the  oxi- 
dation of  the  phosphorus  cover  the  fused 
metal  and  prevent  the  solution  of  gases  of 
combustion  taking  place. 

Some  of  the  results  appear  to  have  been  ex- 
cellent.    M.  Amedeo  states  that  copper  sheets 
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of  15  mm.  thickness  after  fusion  welding  are 
sufficiently  malleable  and  ductile  to  be  worked 
in  the  ordinary  way.  The  addition  of  phos- 
phorus to  copper  necessitates  great  care  if  the 
metal  to  be  added  during  the  welding  process 
is  to  have  a  constant  composition.  Whilst  the 
actual  welding  can  be  effected  without  diffi- 
culty, provided  the  right  composition  has  been 
attained,  the  real  difficulty  lies  in  manufactur- 
ing a  suitable  metal  for  the  addition,  as  the 
quantity  of  phosphorus  added  must  be  very 
small  but  nevertheless  evenly  distributed.  An 
excess  of  phosphrous  above  that  necessary 
for  the  deoxidation  entails  some  of  this  ele- 
ment being  left  in  the  metal  along  the  weld- 
ing line,  and  attention  should  be  drawn  to 
the  marked  way  in  which  the  mechanical  prop- 
erties of  phosphorus  are  altered  even  by  the 
addition  of  quite  small  amounts  of  phos- 
phorus.— The  Iroiunonger. 


A  Ne%v  Form    of  RacK  for    Sec- 
tion Plating  of  Flat-Ware. 

A  new  form  of  plating  rack  for  the  sec- 
tional silver  plating  of  spoons  and  forks  has 
been  patented  by  Wm.  H.  Rogers  of  Muncie, 
Ind.,  the  well  known  manufacturer  of  silver 
plated  ware.  The  rack  is  intended  for  the 
silver  plating  of  flat-ware  so  that  a  heavier 
deposit  may  be  placed  on  the  bottom  of  the 
bowl  and  handle  (the  portions  of  a  spoon 
which  receive  the  greatest  wear).  The  rack 
is  herewith  shown  : 

Referring  to  the  drawings,  in  which  like 
reference  characters  indicate  like  parts,  i  pro- 
vide frame  10  formed  of  suitable  electro- 
conducting  material,  the  frame  having  a  bot- 
tom 1 1  and  upright  end  pieces  12,  a  hanger  or 
handle  13  being  engaged  in  the  upper  portions 
of  the  two  ends  12,  by  which  the  rack  is  sup- 
ported from  a  conductor  14,  which  conductor 
is  supported  above  a  tank  15,  in  which  the 
rack  is  submerged  in  operation.  The  conduc- 
tor 14  is  connected  to  an  electric  circuit  in  tlie 
usual  manner  and  handle  or  hanger  13  is  also 
a  conductor  of  electricity  so  that  frame  10 
becomes  the  cathode  of  the  circuit.  Suitable 
anodes  16  are  suitably  suspended  within  the 
tank  on  opposite  sides  of  the  rack  10  and  are 
also  connected  to  the  electric  circuit. 

Extending  transversely  between  ends  12 
and  secured  thereto  are  any  number  of  sup- 
ports or  shelves  17  of  suitable  electrocon- 
ducting  material.     The    side    edges    of    these 


shelves  are  notched  at  suitable  intervals  to  re- 
ceive and  retain  the  articles  to  be  plated.  In 
the  drawings  I  show  the  notches  18  of  taper- 
ing formation  so  as  to  support  spoons  S,  and 
the  notches  on  one  edge  of  the  shelf  are  stag- 
gered relative  to  those  on  the  opposite  edge. 
The  bowls  of  the  spoons  preferably  face  in- 
wardly, thereby  presenting  the  backs  of  the 
spoons  towards  the  anodes  16. 


Roger's  Rack  for  Plating:  Flat-Ware, 


The  sides  of  the  rack  10  are  open,  but  the 
edges  of  the  ends  12  and  bottom  11  are  pro- 
vided with  suitable  guides  or  cleats  19,  be- 
tween which  are  slidably  arranged  two  side 
plates  19'  which  are  formed  of  a  suitable  in- 
sulating material  such  as  rubber  or  fiber,  or 
any  other  material  which  will  tend  to  protect 
the  interior  of  the  rack  from  the  electric  cur- 
rent passing  from  the  anodes  to  the  articles 
suspended  on  shelves  17. '  These  side  plates 
19'  are  provided  with  suitable  openings  20 
opposite  the  points  on  the  articles  where  the 
greatest  amount  of  metal  is  desired  to  be  de- 
posited on  the  articles  which  are  suspended 
on  the  shelves  17.  In  the  drawings,  since 
spoons  are  the  articles  shown,  the  openings  20 
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are  opposite  the  back  of  the  bowls  of  the 
spoons  and  openings  21  are  opposite  the  backs 
or  such  portions  thereof  as  it  is  desired  to  ex- 
pose to  the  anodes.  It  is  evident  that  the 
openings  in  sides  19'  may  be  of  any  form  and 
located  therein  at  any  desired  points  and  that 
any  number  of  shelves  or  supports  17  of  any 
suitable  form  may  be  attached  to  ends  12  and 
that  the  notches  in  the  shelves  may  have  any 
form  suitable  to  support  the  article  to  be 
plated.  In  practice  rack  10  and  the  portions 
of  the  hanger  13  which  may  be  within  the 
bath  will  be  provided  with  an  insulating  coat 
of  suitable  material,  so  as  to  prevent  the 
deposit  of  the  metal  on  those  parts. 

It  is  now  apparent  that  the  current  of  elec- 
tricity will  pass  from  the  anodes  through  the 
liquid  to  the  articles  supported  on  rack  10, 
but  since  the  insulating  plates  19'  are  between 
the  anodes  and  the  articles  the  portion  of  the 
articles  opposite  the  openings  receive  the  full 
force  of  the  current  while  the  remaining  por- 
tions of  the  articles  receive  less  force ;  conse- 
quently a  heavier  deposit  of  the  metal  in  the 
bath  will  be  made  on  the  exposed  portions  of 
the  articles  than  that  received  by  the  insulated 
portions.  It  is  further  apparent  that  the 
rack  is  easily  loaded  with  the  articles  by  sim- 
ply withdrawing  the  insulating  sides  19', 
whereupon  the  articles  may  be  easily  inserted 
in  the  notches  of  the  supports   17. 


TricRs  in  tKe  Scrap   Metal 
Trade. 


Third  Paper. 


Notes  on   £lectrogalvanizing'. 

0.  Hildebrand  in  Elektrocheiii.  Zeits.  makes 
some  comments  on  electrogalvanizing.  He 
says  that  the  diffictilties  in  the  way  are  caused 
by: 

1.  The  inconvenience  of  having  entirely  to 
surround  the  article  to  be  treated  with  zinc 
anodes. 

2.  The  poor  adherence  of  the  electrodepos- 
ited  zinc. 

In  the  so-called  "regenerative  method",  the 
anode  is  of  lead  and  the  electrolyte  a  solu- 
tion of  sulphate  of  zinc  acidified  with  sul- 
phuric acid.  The  solution  is  continuously  cir- 
culated through  the  tank  and  then  through  a 
regeneration  vat  containing  zinc  dust  before 
it  returns  to  the  tank.  Rapid  neutralization  of 
the  free  sulphuric  acid  in  the  solution  then 
takes  place  owing  to  the  good  contact  with 
the  finely  powdered  zinc  dust.  In  such  a  solu- 
tion for  electrogalvanizing  the  zinc  deposit  is 
very  pure,  adherent  and  uniform. 


PicKling  'WasKing's. 


The  sale  of  washings  is  not  carried  on  at 
the  present  time  to  the  extent  that  it  was  at 
one  time,  but  there  is  still  a  considerable 
trade  in  them  among  scrap  metal  dealers. 
The  term  "washings"  is  used  to  designate  the 
metal  left  in  washing  out  the  coal  and  slag 
from  brass  foundry  ashes.  Washings  of  this 
kind,  w^hen  they  come  from  brass  foundries 
making  red  metal  castings  alone,  (such  as, 
for  example,  steam  metal  valves),  are  always 
a  desirable  material  and  can  be  used  in  the 
making  of  composition  castings. 

As  such  washings  have  usually  been  sold 
by  the  appearance,  it  is  customary  to  wash 
them  quite  clean  and  then,  if  they  are  entirely 
uniform  in  color  and  red,  they  command  a 
good  price.  If,  however,  they  are  mixed  with 
yellow  brass  washings,  even  in  a  small 
amount,  the  yellow  color  is  so  conspicuous 
that  the  whole  material  cannot  be  sold  for 
red  washings,  but  comes  under  the  head  of 
"mixed  washings"  and  the  price  which  they 
will  bring  is  much  lower. 

In  order  to  change  the  color  of  these  yellow 
washings  before  they  are  mixed  with  the 
red  ones,  they  are  "pickled".  By  doing  this 
the  surface  of  the  yellow  metal  is  changed  to 
red.  The  method  followed  is  simply  to  pickle 
the  yellow  washings  in  weak  sulphuric  acid 
(oil  of  vitriol).  About  9  parts  of  water  and 
I  part  of  sulphuric  acid  are  used.  The  wash- 
ings are  immersed  in  it  until  the  zinc  in  the 
brass  is  dissolved  out  leavmg  the  copper  on 
the  surface.  This,  of  course,  takes  place  only 
superficially,  but  still  it  is  sufficient  to  color 
the  washings.  The  pickling  operation  may 
take  several  hours  if  the  pickle  is  cold,  but 
if  hot  it  acts  very  rapidlj'  and  the  red  color 
is  obtained  in  a  few  minutes.  The  washings 
are  then  rinsed  in  water  and  they  will  have  a 
red  color. 

The  yellow  brass  washings  thus  colored  red 
on  the  surface  arc  mixed  with  the  red  wash- 
ings so  that  the  whole  lot  has  a  uniform,  red 
color.  The  practice  is,  of  course,  legitimate 
in  one  way,  but  is  dangerous  in  another. 
Yellow  washings  are  now  rarely  good  on  ac- 
count of  the  extensive  use  of  aluminum  in 
making   velow    brass    castings.      Aluminum    is 
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never  used  in  the  red  metals.  By  thus  mixing 
the  yellow  washings  with  the  red,  aluminum 
may  be  introduced.  Were  ii  not  for  the  alum- 
inum, the  red  washings  might  melt  to  a  red 
ingot,  even  though  containing  a  small  amount 
of  yellow  metal,  but  the  presence  of  aluminum 
ruins  the  whole  lot  for  any  purpose  that  can 
be  found  for  red  brass  except  the  cheapest 
class  of  railroad  work  ant*!  even  in  this  it 
cannot  always  be  used. 


New  BooRs. 

METAL  WORK  AND  ETCHING,  by 
John  D.  Adams.  A  complete  manual  for  art 
metal  workers  giving  every  detail  for  making 
a  great  variety  of  useful  and  ornamental  ob- 
jects such  as  book  ends,  desk  sets,  pad  corners, 
paper  knives  and  letter  openers  and  a  large 
variety  of  similar  objects.  This  book  is  one 
of  the  series  of  twenty-five  cent  treatises 
published  by  Popular  Mechanics.  The  book 
is  written  in  a  very  plain  manner  so  that 
anyone  can  understand  it.  96  pages,  S  x  7 
inches  cloth  bound.  4()  ilustrations.  Price, 
23  cents,  postage  paid.  Popular  Mechanics 
Co..  Chicago.  III. 

MOTION  STUDY,  By  Frank  B.  Gilbreth 
(Member  of  the  American  Society  of  Me- 
chanical Engineers"),  with  an  introduction  by 
Robert  Thurston  Kent,  (Editor  of  "Indus- 
trial Engineering").  This  book  has  a  mis- 
leading title  and  is  not,  as  the  title  would  indi- 
cate, devoted  to  aeronautics.  It  is  a  book  out 
of  the  usual  line  and  treats  upon  and  dis- 
cusses the  actual  motion  followed  in  work- 
ing, and  the  best  practice  to  follow  in  order 
tc  obtain  the  greatest  output  of  a  workman. 
As  an  example  of  economy  in  labor,  brick- 
laying is  cited.  If  the  bricklayer  stops  to 
pick  up  the  bricks  from  the  scaffold  floor,  he 
cannot  lay  as  many  as  though  the  bricks  were 
placed  within  easy  reach.  The  book  care- 
fully discusses  the  method  of  economiz- 
ing labor  by  standardizing  the  motions 
of  the  workmen  performing  it.  116  pages. 
55^  X  8  inches.  44  illustrations.  Cloth  bound. 
Price,  $2.00,  postage  paid.  D.  Va)i  Xoslra)id 
Co..  .?.?  Murrax  St.,  New   Vork  Citv. 


Use  of    Copper    Plated    Plaster 
Instead  of  Bronze. 

As  a  substitute  for  solid  bronze  castings  in 
art  work,  metallized  plaster  of  Paris  has  al- 
ways been  attractive.  The  difficulties  in  the 
way  of  metallizing  the  plaster  have  been  such, 
however,  that  few  have  attempted  it.  L.  G. 
Delamothe,  1381  Broadway,  Oakland,  Cal.,  has 
been  very  successful  in  plating  non-metallic 
objects,  and  he  is  well  known  as  the  pioneer 
in  making  hat  pins  of  metallized  roses.  He 
has   recentlv  turned   hi.s   attention   to   metalliz- 


Voltnieters,  especially  of  the  cheap  typ^', 
should  be  tested  from  time  to  time  as  they  are 
apt  to  become  inaccurate.  They  all  contain  a 
permanent  magnet  which  loses  its  magnetism 
and  the  readings  are  then  erroneous. 


Copper  Plated  Plaster  of  Paris  Bust. 


ing  plaster  of  Paris  and  a  successful  re- 
sult was  described  in  Thi-:  I'.r.xss  World  some 
time  ago.  Mr.  Delamothe  has  recently 
metallized  a  much  larger  plaster  bust  than 
has  ever  before  been  attempted  and  which  is 
herewith  shown.  This  bust  was  first  made 
in  plaster  of  Paris  and  then  copper  plated 
with  a  heavy  copper  deposit.  The  result  of 
the  treatment  is  herewith  illustrated  in  order 
to  show  the  application  and  possibilities  of 
the  process.  A  plaster  ca<-t  thus  metallized 
is  as  durable  and  has  the  appearance  of 
bronze  and  at  a  very  nnich  less  cost. 
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Aluminum  in  Autojnobile 
AVorK. 

In  the  Cycle  and  Automobile  Trade  Journal, 
Henry  Souther  of  the  Henry  Souther  En- 
gineering Company  of  Hartford,  Conn.,  has 
contributed  an  interesting  article  on  alumi- 
num.    He  says  : 

The  aluminum  casting  is  now  so  well  estab- 
lished in  the  automobile  field  as  to  attract 
little  comment  from  the  layman  and  require 
but  little  study  by  the  engineer  designer.  It 
fills  a  long-felt  want;  and  is  but  one-third 
as  heavy  as  a  steel  casting  and  possesses  one- 
third  the  strength — -10,000  to  12,000  lbs.  per 
square  inch  elastic  limit  for  the  aluminum 
casting  as  against  30,000  lbs.  per  square  inch 
elastic  limit  for  the  steel  casting. 

The  source  of  the  ingot  aluminum  and  its 
alloys  in  ingot  form  fortunately  is  and  has 
been  a  good  and  reliable  one.  The  manage- 
ment has  wisely  maintained  a  careful  and 
scientific  control  of  the  output.  Meanwhile, 
the  price  for  aluminum  and  its  alloys  has  de- 
clined steadily  without  loss  of  quality. 

According  to  figures  from  the  Aluminum 
Co.,  of  America,  the  following  were  the  prices 
from  1865  up  to  1895. 


Year 
1856 
1862 
1886 
1890 


Price 
590.00  per  lb. 
12.00  per  lb. 

5.00  per  lb. 

1.50  per  lb. 


Year 
1891.. 
1893.. 
1894.. 
1895.. 


Price 

.$1.00  per  lb. 

.     .75  per  lb. 

.50  per  lb. 

-     .35  per  lb. 


for    the    past    twenty 


The   average   prices 
years  were  as   follows  : 

1890  .  .  .$  1.50  per  lb.         1903... $0.31  per  lb. 

1891  ...     1. 00  per  lb.         1904...     .30  per  lb. 

1893  ■••       .75  per  lb.         1905- ■•     .32  per  lb. 

1894  ...       .50  per  lb.         1906...     .36  per  lb. 
189s     ■••       .35  per  lb.         T907...     .45  per  lb. 

1900  ...       .32  per  lb.         1908...     .39  per  lb. 

1901  ...       .31  per  lb.         1909...     .24  per  lb. 

1902  ...       .31  per  lb.         1910. . .     .23  per  lb. 

It  is  interesting  to  note  that  the  price  of 
aluminum  in  1856  was  $90  per  pound,  and 
that  its  quality  was  in  no  way  superior  to  that 
obtainable  today  for  23  cents  per  pound. 

In  1906,  1907  and  1908  it  will  l)e  seen  that 
the  price  advanced  considerably.  This  was 
due  largely  to  two  causes ;  the  relatively  high 
cost  of  copper  during  that  period  and  conse- 
quent increased  use  of  aluminum  in  electrical 
work,  and  the  heavy  demands  of  the  automo- 
bile  manufacturer. 


With  the  source  of  supply  that  exists,  many 
foundries  are  able  to  procure  sound  and  relia- 
ble material  for  the  production  of  their  cast- 
ings. Only  by  wilful  admixture  of  inferior 
stock,  such  as  dirty  scrap  or  cheap  alloying 
metals,  is  it  likely  that  the  consumer  will  re- 
ceive poor  metal  in  his  castings,  as,  for  exam- 
ple, a  cheaper  alloy — a  counterfeit.  Of  course 
the  best  of  ingot  metal  may  be  ruined  by  im- 
proper melting  practices.  Aluminum  oxidizes 
very  rapidly  in  a  melted  or  partially  melted 
state,  and  a  casting  poured  from  such 
oxidized  metal  cannot  be  a  good  one.  A  good 
melter  will  guard  against  thts  defect  with  the 
utmost  care ;  an  inexperienced  one  will  give 
it  little  thought  perhaps,  and  under  the  in- 
fluence of  old  habits  may  melt  as  carelessly 
as  with  copper,  lead  and  zinc.  Naturally,  the 
best  source  of  supply  for  aluminum  castings 
is  an  experienced  and  reliable  foundry. 

Ahimimiiii  Alloys. 
There   are    a   number   of    aluminum    alloys, 
but    those    most    useful    for    automobile    pur- 
poses are : 

—  A  — 

Aluminum     92% 

Copper     8% 

This  alloy  is  a  good  one.  It  contains  no 
zinc  and  for  this  reason  is  preferred  by  many 
to  the  second  or  "B"  alloy,  even  in  the  face 
of  the  fact  that  it  is  the  weaker  as  regards 
tensile  strength.  The  specific  gravity  of  this 
alloy  is  2.85  and  the  tensile  strength  18.000 
lbs.  per  sq.  in. 

—  B  — 

Aluminum     82% 

Zinc    15% 

Copper 3% 

This  alloy  has  a  specific  gravity  of  3-io  and 
a  tensile  strength  of  22,000  lbs.  per  sq.  in. 

—  C  — 

Aluminum     65% 

Zinc 35% 

The  specific  gravity  of  this  alloy  is  3.30  and 
it  has  a  tensile  strength  of  35,ooo  lbs.  per  sq. 
in. 

Each  of  the  foregoing  alloys  has  a  field  of 
usefulness,  with  A  and  B  close  rivals  as  to 
which  is  the  better  for  the  most  important 
castings  entering  into  automobile  construction. 
The  third  or  C  alloy  is  a  heavy  one.  It  is 
good  for  trim  castings,  for  floor  boards,  foot 
boards  and  the  like.  It  possesses  a  good  color 
and  is  easy  to  keep  clean. 
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Pure  aluminum  is  used  where  lightness  is 
supreme  and  strength  of  but  little  moment. 
The  gain  in  weight  over  the  first  alloy  given 
above  is  small  (specific  gravity  of  98  per  cent, 
aluminum  about  2.70)  ;  so  that  it  may  be  said 
that  the  use  of  pure  aluminum  for  automobile 
castings  is  not  important. 

It  is  stated  that  the  zinc  alloy  fails  under 
vibration  and  shock  earlier  than  the  non-zinc 
alloys,  but  many  tests  fail  to  confirm  such 
belief.  The  results  of  a  series  of  tests  con- 
ducted on  the  White-Souther  endurance  test- 
ing machine  are  given : 

-\llovs  used  in  the  tests : 


forms  large  crystals  that  do  not  knit  into  a 
tenacious  mass.  Quickly  cooled  metal  solid- 
ifies into  a  mass  of  fine  crystals  that  interlace 
and  tend  to  produce  a  tough  and  strong  cast- 
ing. For  example,  98  per  cent,  aluminum 
(specific  gravity  2.70)  when  cooled  slowly  will 
possess  a  tensile  strength  not  far  from  8,000 
lbs.  per  square  inch.  If  this  same  metal  be 
cooled  quickly,  it  will  po.'Jsess  a  strength  of 
about  12,000  lbs.  per  square  inch. 

A  thick  specimen  cools  slowly  and  is  soft 
and  weak.  A  thin  specimen  is  hard  from 
quick  cooling,  and  may  also  be  brittle  and 
weak  from  internal  cooling  strains.     The  in- 


XumJDer  123  45 

Aluminum 92.os7< 83.42% 91.12% 81.20% 83.75% 

Zinc     none   ; . . .  16.24% none   iS.209? 16.24% 

Copper    7.84% 0.34% 8.869^ 3.o67< none 

^langanese    o.ii9' none   0.02% 0.54% 0.01% 

Specific    Gravity 2.84     2.97     2.8S     3.08     2.94 


The  results  obtained  in  the  endurance  tests 
on  the  machine  were  as   follows  : 

Revolutions  endured  before  failure  of  the 
test  piece   (at  1300  revolutions  per  minute)  : 

Alloy  Xo.  Revolutions 

1     816,500 

2     1,618,300 

3     507,200 

4     327,100 

.=;     9,980,800 

The  figures  as  to  tensile  strength  for  the 
three  aluminum  alloys  first  mentioned  (A,  B 
and  C)  are  those  obtained  from  normal  test 
specimens  (not  chilled,  and  not  cooled  slowly, 
or  annealed  and  of  reasonable  thickness — 
about  half  inch  flat  or  round).  The  most 
desirable  specimen  for  tensile  test  is  the  form 
recommended  by  the  Society  of  Automobile 
Engineers,  and  also  by  the  American  Society 
for  Testing  Materials,  from  which  it  will  be 
observed  that  this  specimen  is  screw  ended, 
for  securely  attaching  to  the  grips  of  the 
testing  machine.  To  prevent  all  strains  other 
than  tension,  the  grips  must  be  supported  by 
ball  and  socket  joints  or  some  other  good 
equivalent.  Without  these  common  sense  pre- 
cautions, uniform  and  reliable  results  cannot 
be  obtained. 

Aluminum  alloys,  like  others,  should  be 
cooled  quickly  to  get  the  soundest  and 
strongest  castings.     Very  slowly  cooled  metal 


fluence  of  thickness  in  aluminum  castings  is 
well  shown  by  a  series  of  tests  conducted  by 
the  writer  for  this  purpose. 

Beware  of  the  test  coupon  attached  to  a 
part  cast  in  sand  with  the  coupon  cast  in  metal 
chills  or  otherwise  quickly  cooled.  Such  a 
coupon  does  not  fairly  represent  the  casting 
to  which  it  is  attached,  the  casting  being  the 
weaker. 

Eight  test  pieces,  varying  in  thickness  from 
yi  inch  to  I  inch,  and  i  inch  in  width  were  cast 
from  one  ladle  into  one  mold  through  one 
gate.  The  following  results  were  obtained 
from  tensile  tests  made  on  these  specimens : 

Thickness  Strength 

per  sq.  in. 

H" 27,000  lbs. 

'A" 25,700  lbs. 

H" 22,200  lbs. 

]4" 22,800  lbs. 

H" 22,400  lbs. 

H" 21,200  lbs. 

H" 21,700  lbs. 

i" 18,800  Ibc. 

The  alloy  used   for  these  tests  was : 

Aluminum    81.42% 

Zinc    16.10% 

Copper    2.48% 

Specific    Gravity    3.01 

The  fracture  of  a  good  casting  must  be 
clean     first     and     fine-grained     second.       By 
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"clean"  is  meant  freedom  from  particles  or 
spots  of  the  dark  colored  oxide  of  aluminum. 
A  bad  casting  will  have  them  and  they  may  be 
easily  seen  with  the  naked  eye. 

Although  aluminum  alloys  are  not  as  strong 
as  good  gray  iron  castings,  they  may  be  used 
where  iron  is  unsafe  if  of  similar  thickness 
and  design.  This  statement  must  not  be 
depended  upon  for  such  parts  as  are  to  be 
subjected  to  heat.  The  melting  point  of  iron 
is  approximately  2200  deg.  F.  and  that  of 
aluminum  about  11 50  deg.  F.  Heating  to  a 
temperature  of  500  deg.  F.  materially  weakens 
aluminum,  but  not  cast  iron.  Below  are 
shown  the  results  of  a  few  tests  made  to  de- 
termine the  effect  of  different  temperatures 
on  an  aluminum  mixture  similar  to  alloy  (C) 
hereinbefore  mentioned : 

room     heated  heated 

temp,     to  400  to  500 

approx.  deg.  F.  deg.  F. 

70  deg.  F. 

35,700     23,100  16,900  (cast  from  same  ladle) 

36,500     24,700  (cast  from  same  ladle) 

35,000     22,800  15.300  (cast  from  same  ladle) . 

31,300  14,100  (cast  from  same  ladle) 

While  cast  aluminum  endures  better  under 
dynamic  loads  than  cast  iron,  a  tensile  test 
does  not  reveal  such  toughness  as  is  indicat- 
ed by  the  deflection  and  endurance  under  dy- 
namic tests.  In  many  cases  the  elastic  limit 
is  lacking  or  coincident  with  the  maximum 
strength. 

As  with  all  castings,  the  design  of  a  piece 
must  be  carefully  studied  in  order  to  obtain 
the  best  relation  of  thickness  between  adja- 
cent portions,  of  easy  fillets  and  corners  of 
uselessly  thick  or  thin  areas  of  metal. 

In  conclusion;  that  cast  aluminum  is  a  most 
useful  metal  is  proven  by  its  widespread  and 
successful  use — and  surely  there  is  no  metal 
for  structural  purposes  more  attractive  or 
pleasing  to  the  eye. 


An  Apparatus  for  MaKing  Soft 
Metal  Strands  or  M^ire. 


For  tin,  or  tin  alloys  rosin  is  the  best  and 
cheapest  flux  to  use  when  melting  them  as  it 
dissolves  the  oxide  that  forms  and  gives  clean 
metal. 


The  strength  and  elongation  of  aluminum 
castings  are  increased  by  chilling  the  molten 
metal  in  the  mold.  The  rapid  cooling  which 
then  follows  greatly  influences  the  casting  and 
it  becomes  stronger  and  more  ductile. 


A  new  form  of  apparatus  for  making  soft 
metal  strands,  ribbons  or  wire  has  been  pat- 
ented by  Willard  G.  Staples  of  Newburyport, 
Mass.  (U.  S.  Patent  989>075,  Apr.  11,  ign)- 
The  metal  is  melted  in  the  reservoir  at  the  top 
of  the  right  hand  wheel.  When  this  has  been 
done  it  is  allowed  to  flow  on  to  the  periphery 
of  the  right  hand  wheel.  This  wheel  is 
revolved  by  any  suitable  method,  either  by  a 
belt  as  shown  in  the  illustration  or  a  motor. 
The  molten  metal,  flowing  upon  the  surface  is 
spun  out  into  a  more  or  less  thread-like  form. 
It  then  is  thrown  off  by  centrifugal  motion 
and  flies  into  the  interior  of  the  left  hand 
wheel  where  it  cools  and  is  coiled  up. 


Staples's  Apparatus  for  Making  Soft  Metal  Strands. 

By  adjusting  the  size  of  the  stream  of  the 
molten  metal,  which  flows  on  to  the  first 
wheel,  and  also  the  speed  of  the  latter,  a 
coarse  or  fine  thread  or  wire  may  be  obtained. 
By  making  the  surface  of  the  right  hand 
wheel,  upon  which  the  metal  first  flows, 
figured,  a  figured  metal  strand  may  be 
obtained.     The  strand  produced  is  continuous. 


The  peeling  of  lacquer  is  usually  caused  by 
the  imperfect  cleaning  of  the  metal  surface 
before  lacquering,  although  it  may  be  caused 
by  the  use  of  a  lacquer  not  adapted  for  the 
purpose.  Lacquers  containing  "gums",  in  ad- 
dition to  the  regular  pyroxylin  base,  hold 
more  tenaciously  although  not  as  tough  as  a 
straight   pyroxylin   lacquer. 
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Mixtures  for  MaKing  Fine  Yel- 
low Brass  Castings. 


The  making  of  line  and  intricate  yellow 
brass  castings  is  a  much  more  difficult  job 
than  making  the  same  castings  in  red  metal. 
Much  depends  upon  the  mixture. 

The  usual  difficulty  is  in  the  use  of  too 
much  spelter  in  the  metal.  This  causes  the 
metal  to  come  dirty  in  the  castings  so  that 
when  dipped,  spots  show.  As  a  usual  rule, 
fine  yellow  brass  castings  bring  a  good  price 
and  there  is  no  occasion  to  economize  on  the 
metal.  The  labor  is  the  principal  item.  For 
example,  take  such  work  as  the  fine  yellow 
brass  art  metal  wares  that  are  now  being 
produced  and  which  are  made  of  castings. 
The    difference    in     cost    between    a     suitable 


Copper     75  lbs. 

Zinc    23  lbs. 

Tin 2  lbs. 

Unless  there  is  machine  work  to  be  done  on 
the  castings,  the  use  of  lead  is  not  advocated 
aj  it  does  not  give  as  good  a  surface  on  the 
casting.  As  a  usual  rule,  the  castings  are 
dipped  and  when  no  lead  is  used  a  better 
dipped  surface  can  be  obtained.  In  case  there 
is  machine  work  to  be  done,  the  metal  will  be 
too  tough  without  lead  and  about  2  lbs.  to 
100  lbs.  of  mixture  should  be  introduced. 

The  molds  for  fine  brass  work  should  be 
skin  dried  by  placing  the  face  of  the  mold 
near  a  hot  stove.  Then  clamp  it  together  and 
pour  the  brass  with  the  mold  on  end.  For 
such  work  as  that  herewith  illustrated,  the  use 
of    aluminum    and    pouring    riat    is    not    to    be 


Example  of  Yellow  Brass  Casting  Uemandinj;  (jood  Metal  of  the  Right  Color. 


brass  mixture  and  one  that  is  cheap  and  un- 
suitable is  so  slight  that  it  can  scarcely  be 
taken  into  consideration.  The  use  of  the  best 
possible  mixture  is  advocated  unless  the  price 
will  not  stand  it  or  there  is  no  demand  for 
good  work. 

The  so-called  low  brasses  are  the  ones  most 
suitable  for  making  art  metal  castings  as  they 
have  a  very  pleasing  greenish-yellow  shade 
not  found  in  the  high  brasses.  For  the  best 
class  of  work  the  following  is  recommended  : 


recommended  as  the  castings  will  rarely  ruu 
unless  poured  very  hot  and  they  will  then 
come  dirty. 

For  facing  the  mold  Windsor-Locks  sand 
or  its  euqivalent  is  to  be  recommended  as  it 
pioduces  a  fine  surface  on  the  casting.  In 
case  an  extra  fine  surface  /s  desired  on  the 
mold,  the  face  is  smoked  by  a  gasoline  torch 
(a  piece  of  waste  soaked  in  gasoline  and  held 
under  the  mold  while  burning)  after  skin  dry- 
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BaKelite;  A  New  Stibstance  for 

Solid    Materials,    Vari\isl\es 

and   Laccjvier. 


Bakelite  is  a  new  substance  which,  in  differ- 
ent forms,  offers  the  advantages  of  hard  rub- 
ber, Japanese  lacquer,  celluloid,  and  in  some 
respects  excels  the  properties  of  these 
products.  It  is  not  merely  a  mixture  like  so 
many  rubber,  shellac  or  other  resinous  com- 
pounds, but  a  well  defined  chemical  substance 
of  specific  properties.  It  has  some  relation 
to  the  subtle  process  which  in  the  Japanese 
lacquer  tree  engenders  the  substance  known 
under  the  name  of  Japanese  lacquer.  Up  till 
now,  the  latter  has  been  a  product  of  limited 
applications,  and  an  article  of  luxury,  on  ac- 
count of  its  excessive  price,  and  scant  supply. 
Bakelite,  however,  can  be  manufactured  in 
practically  unlimited  quantities  and  at  a  price 
which  allows  of  a  wide  range  of  uses.  The 
laboratory  method  is  an  improvement  on 
nature's  process,  not  only  because  the  reaction 
is  quicker  and  less  expensive,  but  the  arti- 
ficial product  is  decidedly  more  resisting  to 
chemical  and  physical  influences. 

Bakelite  is  the  invention  of  Dr.  Leo  H. 
Baekeland  who  is  one  of  the  foremost  inven- 
tors of  the  age.  He  is  the  inventor  of  the 
so-caled  "Velox  Paper"  which  has  so  sim- 
plified photography  and  rendered  it  possible 
to  print  from  negatives  by  artificial  light. 
This  paper  is  now  universally  used  by  both 
professionals  and  amateurs.  Dr.  Baekeland  is 
also  president  of  the  American  Electro- 
chemical  Society. 

Dr.  Baekeland  first  presented  an  account  of 
his  discovery  of  "Bakelite"  and  its  industrial 
applications  before  the  New  York  Section  of 
the  American  Chemical  Society  on  February 
7th,  1909.  Since  that  time  various  patents 
have  been  obtained  so  that  the  process  has 
been  amply  protected. 

The  method  of  making  "Bakelite"  is  to 
cause  carbolic  acid  (phenol)  and  formalde- 
hyde to  react  with  one  another.  It  is  strange 
that  two  pungent  and  ill  smelling  substances 
should  unite  to  form  a  material  that  is  trans- 
parent and  amber-like  in  color,  and  entirely 
devoid  of  odor  and  taste.  Such  is  chemical 
reaction  and  while  remarkable,  indicates  the 
possibilities  of  making  substances  syntheti- 
cally. 

Various  grades  of  "Bakelite"  are  produced 
and  all  of  which  are  remarkable.  For  exam- 
ple, one  of  the  products    is    a    solid    material 


which  is  insoluble  in  acids,  oil,  steam,  hot 
water  and  can  stand  a  temperature  of  572°  F. 
(30O°C.)  without  change.  This  property  ren- 
ders it  exceptionally  valuable  for  electrical 
work  and  many  other  uses  as  it  is  an  excellent 
insulator.  It  can  be  used  to  impregnate 
wood  and  other  substances  rendering  them 
harder  and  more  resisting.  It  can  be  obtained 
as  transparent  as  glass  or  colored  to  suit 
different  cases.  It  is  much  harder  than  cellu- 
loid or  hard  rubber.  It  is  not  inflammable 
like  celluloid  nor  is  decomposed  by  heat  like 
hard  rubber. 

Other  grades  are  made  which  can  be 
molded  into  various  shapes  as  desired  when 
first  made  so  that  a  great  diversity  of  shapes 
may  be  produced  as  the  trade  demands. 

The  "Bakelite"  varnish  is  made  by  dissolv- 
ing one  of  the  suitable  grades  in  alcohol  and 
is  applied  as  any  varnish  would  be.  A  hard, 
resistant  coating  is  thus  obtained  which, 
while  having  all  the  ease  of  application  and 
drying  qualities  of  spirit  varnishes,  leaves  a 
coating  of  an  enamel-like  substance  which  is 
as  hard  or  harder  than  Chinese  or  Japanese 
lacquer,  and  is  not  affected  by  water  even 
when  hot.  The  great  advantage  of  such  a 
varnish  is  at  once  apparent  and  has  never  yet 
been  obtained.  It  is  probable  that  this  varnish 
will  be  one  of  the  most  extensively  used  of 
the   "Bakelite"   products. 

The  lacquer  which  is  made  from  "Bake- 
lite" is  similar  to  the  varnish,  but  is  thinner 
and  dries  more  slowly.  It  is  applied  like  any 
lacquer  and  is  allowed  to  dry  spontaneously, 
after  which  it  is  baked  to  about  266°  F.  until 
the  so-called  "C"  condition  of  the  "Bakelite" 
has  been  obtained.  A  very  hard  coating  is 
thus  obtained  which  is  not  easily  scratched  or 
attacked  by  acetone;  in  fact,  these  resisting 
properties  are  the  tests  applied  to  ascertain 
when  the  change  has  taken  place  by  the 
baking. 

The  lacquer  is  transparent,  and  its  color 
can  be  made  to  vary  from  a  slightly  yellowish 
tint  to  a  deep  brown.  It  lacks  the  flexibility 
of  the  nitrocellulose  lacquers,  but,  on  the 
other  hand,  it  will  resist  high  temperatures 
that  would  destroy  this  material.  In  addition 
it  stands  the  action  of  solvents  that  attack 
and  destroy  other  lacquers.  In  order  to  apply 
the  lacquer  made  of  "Bakelite",  the  surface 
must  be  previously  freed  from  grease  as  any 
metal  surface  would  be  for  the  application  of 
otlicr  lacquers. 
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The  lacquer  can  be  brought  to  a  very  pleas- 
ing golden  color.  Darker  tints  may  be 
obtained  by  stronger  heating.  These  colors 
do  not  bleach  out  under  the  action  of  the 
light  and  are  permanent.  Such  a  property 
renders  the  use  of  the  lacquers  very  advan- 
tageous in  coloring  the  surface  of  metal 
goods,  as  no  dye  is  used. 

Some  of  the  other  products  of  "Bakelite" 
are  enamels,  impregnated  wood,  adhesive 
cement,  plastic  mixtures  and  "Bakelite" 
paper.  All  classes  of  "Bakelite"  products  are 
now  being  manufactured  by  the  General 
Bakelite  Co.,  lOO  William  St.,  New  York 
City.  There  is  no  doubt  that  the  future  will 
find  the  various  products  very  extensively 
used  and  for  classes  of  work  not  heretofore 
touched.  In  other  words  "Bakelite"  is  an  en- 
tirely new  product  and  there  are  very  few 
manufacturers  who  will  not  find  some  place 
where  it  can  be  employed  to  an  excellent  ad- 
vantage. 


On  tHe  Preparation  and  Prop- 
erties of  Boron. "" 


New     MetHod     of     Treating 
Aluminum  for  Soldering. 


According  to  an  English  patent  recently 
granted  to  L.  Maitre  of  Predame,  Switzer- 
land, aluminum  is  prepared  for  soldering  in  a 
satisfactory  manner  by  first  depositing  a  thin 
layer  of  iron  on  the  surface.  It  is  then  im- 
mediately plunged  into  boiling  water  and  then 
into  cold  water.  It  is  then  reheated  until  the 
deposit  has  acquired  a  blue  color  when  it  is 
again  immersed  in  cold  water  in  the  manner 
that  steel  would  be  hardened.  It  is  stated 
that  this  treatment  has  the  advantage  of  caus- 
ing the  iron  deposit  to  adhere  more  strongly 
to  the  aluminum  base. 

The  film  of  blue  oxide  is  now  removed  from 
the  surface  of  the  iron  deposit  on  the  alum- 
inum by  means  of  fine  emery  cloth,  and  is 
ready  for  soldering.  The  soldering  is  done 
In-  any  regular  method. 


The  standard  flux  for  zinc  is  sal-ammoniac 
as  it  has  the  property  of  decomposing  the 
oxide  of  zinc  which  forms  on  the  surface, 
producing  chloride  of  zinc  which  floats  on  the 
nietal  and  may  be  skimmed  off  leaving  clean 
zinc. 


By  E.  "Weintraub. 

I  want  to  describe  to  you  to-night  the  prop- 
erties of  the  element  boron  isolated  in  pure 
tused  form  in  the  West  Lynn  Research  Labo- 
ratory of  the  General  Electric  Company  and 
also  to  give  you  in  brief  the  methods  used  for 
the  preparation  of  the  element  and  a  survey 
of  its  possible  applications. 

I  have  here  a  large  luuip  of  fused  boron, 
small  broken  up  pieces  to  show  you  the  frac- 
ture and  also  a  bottle  filled  with  crushed 
boron. 

Both  in  appearance  and  in  its  curved  con- 
choidal  fracture  the  lump  and  the  broken  up 
pieces  most  nearly  resemble  black  diamond. 
They  are  very  hard  and  scratch  with  ease  the 
known  hard  substances  except  diamond.  The 
surface  is  a  very  shiny  black  and  takes  a  beau- 
tiful polish. 

To  my  knowledge  this  is  the  first  artificial 
product  (not  an  imitation  of  a  natural 
l)roduct)  which  combines  great  hardness  with 
an  amorphous  structure.  Boron  is,  however, 
inferior  to  diamond  of  good  quality  in  its 
strength.  It  rubs  off  rather  readily  on  the 
diamond  lap  and  even  on  the  carborundum 
wheel.  I  do  not  consider  it  improbable  that  in 
further  continuation  of  the  work  additional 
toughness  may  be  imparted  to  boron  and  the 
product  become  a  cheap  substitute  for  black 
diamond. 

1  have  not  determined  the  melting  point  ac- 
curately but  I  judge  it  to  be  between  2000° 
and  25oo°C,  nearer  the  second  figure  than  the 
first. 

Boron  is  a  rather  volatile  element,  its  vapor 
tension  being  already  appreciable  at  I200°C. 
It  can,  however,  be  fused  readily  not  only 
under  atmospheric  pressure  but  also  in  vac- 
uum. 

The  properties  so  far  mentioned  are  in 
rather  good  accord  with  the  position  of  the 
element  in  the  periodic  system.  Boron  has  its 
place  to  the  left  of  carbon  and  has  so  to  say  a 
right  to  be  hard,  conchoidal  in  its  fracture — 
both  properties  of  fused  carbon— ,to  have  a 
relatively  high  melting  point  and  a  vapor  ten- 
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sion  of  such  magnitude  that  it  volatilizes  to  a 
considerable  extent  while   melting  in  vacuum. 

In  fact  this  similarit}^  of  properties  might 
be  used  to  determine  in  its  turn  properties  of 
carbon.  Thus  the  high  vapor  tension  of  boron 
would  make  it  probable  that  the  volatilization 
of  carbon  at  high  temperatures  (as  in  incan- 
descent lamps)  is  a  thermal  process  and  not 
due  primarily  to  electric  discharges  or  chem- 
ical processes.  The  search  for  a  form  of  car- 
bon having  a  low  vapor  tension  comparable 
■with  that  of  metals  such  as  tungsten  would, 
in  the  light  of  this,  be  futile  and  I  admit  that 
the  argument  is  weighty  enough  with  me  to 
have  caused  me  to  singularly  reduce  m.y  efforts 
in  that  direction. 

We  come  now  to  a  property'  of  boron  which 
is  entirely  unexpected  and  places  boron  in  a 
position  all  bj'  itself.  I  refer  to  its  electrical 
characteristics.  When  cold,  boron  is  a  very 
poor  conductor.  In  this  it  still  shows  its  sim- 
ilarity to  amorphous  carbon  which  is  a  very 
poor  conductor  and  to  diamond  which  is  an 
insulator.  But  where  it  differs  is  in  the  ab- 
normal value  of  its  temperature  coefficient  of 
resistance.  The  resistance  of  boron  very 
rapidl}^  drops  as  the  temperature  rises. 

The  resistance  drops  geometrically  zvith 
arithmetic  increase  of  temperature.  The  law 
is,  however,  only  approximate.  If  extended 
over  large  temperature  intervals  the  interval 
corresponding  to  equal  resistance  ratios  in- 
creases with  the  temperature.  The  relation 
between  temperature  and  resistance  was 
studied  quantitatively  up  to  red  heat.  When 
red  heat  is  reached  the  resistance,  however, 
still  continues  to  drop  rapidly. 

This  enormous  influence  of  temperature  on 
the  resistance  of  boron  combined  with  the  fact 
that  it  occurs  at  ordinary  temperatures  makes 
the  behavior  as  an  electrical  conductor  entire- 
ly different  from  that  of  ordinary  conductors. 
Thus  Ohm's  law  becomes  useless  almost  to  the 
same  extent  as  in  case  of  gaseous  media.  In 
fact  the  behavior  of  boron  is  more  like  that 
of  a  spark  gap  or  arc  than  that  of  a  solid  con- 
ductor. There  exists,  for  instance,  a  "break 
down"  voltage  in  case  of  boron  as  in  that  of 
an  air  gap.  Below  the  break  down  voltage 
only  very  small  current  flows  through  a  boron 
conductor  but  once  current  is  started  (the  air 
gap  is  "bridged"  over)  boron  becomes  a  rela- 
tively good  conductor. 

The  potential  drop  across  a  boron  conductor 

falls    first    very    rapidly    as  the    current    in- 

.  creases  but  has  a  tendencv  to  become  constant 


and  is  usually  approximately  constant  through 
quite  a  range  of  current.  This  potential  cur- 
rent is  again  very  much  like  that  of  a  dis- 
charge through  gases. 

Speculation  as  to  the  cause  of  this  abnor- 
mal behavior  of  boron  might  be  of  interest 
but  I  would  like  to  emphasize  only  the  follow- 
ing point,  namely,  that  the  enormous  drop  in 
resistance  here  takes  place  in  an  elementary 
substance,  the  conductivity  of  which  is  wholly 
metallic.  W'hatever  theory  may  be  proposed 
for  the  explanation  of  the  behavior  of  boron 
this  fact  must  be  taken  as   fundamental 

In  fact  the  abnormal  value  of  the  tempera- 
ture coefficient  (  as  well  as  the  high  specific 
resistance)  are  peculiarly  properties  of  pure 
boron.  When  foreign  elements  are  added  to 
boron  the  conductivity  increases  (in  analogy 
to  ordinary  solutions)  and  the  temperature 
coefficient  of  resistance  becomes  reduced  in 
value  until  with  a  sufficiently  large  percentage 
of  the  foreign  element  the  characteristic  prop- 
erties  are   entirely  obliterated. 

I  will  now  give  a  brief  description  of  the 
methods  used  in  the  preparation  of  the  ele- 
ment. 

We  are  using  two  different  methods.  In  the 
first  we  start  with  the  reduction  of  boric 
anhydride  b}'  magnesium.  This  reaction  was 
carried  out  by  various  chemists  beginning  with 
Berzelius,  Wohler,  etc.,  and  recently  by  Mois- 
san.  I  must  refer  for  a  description  of  the 
results  obtained  by  myself  to  my  article  in  the 
Transactions  of  the  American  Electrochemical 
Society,  Volume  i6,  igog.  It  will  suffice  here 
to  state  that  as  a  result  of  a  thorough  study 
of  the  reaction  we  made  one  step  in  advance 
of  the  previous  workers — we  found,  that  under 
certain  conditions  of  temperature,  proportion 
of  reacting  substances,  etc.,  a  perfectly  homo- 
geneous product  is  obtained  which  contains  as 
chemical  constituents  only  boron  and  oxygen. 
We  called  the  substance  "'boron  suboxide" 
without,  however,  desiring  thereby  to  express 
a  definite  opinion  as  to  its  chemical  nature. 
At  the  time  this  seemed  to  be  an  important  im- 
provement as  the  elimination  of  magnesium 
from  the  final  product  seemed  to  be  desirable. 
Further  work  has  shown,  however,  that  in  the 
treatm*ent  to  which  the  impure  product  has  to 
be  subjected  in  order  to  obtain  pure  boron  it 
matters  little  whether  the  impurity  is  oxygen 
or  magnesium  or  nitrogen,  etc.  This  treat- 
ment consists  in  heating  up  the  impure  boron 
whether  containing  boron  suboxide  or  mag- 
nesium boride  or  nitride  to  a  temperature  near 
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the  melting  point  of  boron.  At  this  tem- 
perature all  these  compounds  dissociate,  mag- 
nesium and  nitrogen  come  off  as  such,  oxygen 
as  boric  anh_vdride. 

The  preparation  of  boron  suboxide  free 
from  other  impurities  proved,  however,  useful 
in  connection  with  the  solution  of  the  problem 
of  producing  sound  copper  castings  for  the  de- 
scription of  which  the  reader  may  be  referred 
to  the  Transactions  of  the  American  Electro- 
chemical Society,  Vol.  i8,  igio. 

The  main  difficulty  encountered  in  the  de- 
velopment of  this  method  was  that  of  obtain- 
ing on  a  large  scale  high  temperatures  in  the 
neighborhood  of  2000°  without  the  use  of  car- 
bon in  any  form  whatever  as  boron  has  a 
great  affinit\^  for  carbon  and  carbonaceous 
gases  at  that  temperature. 

The  second  method  is  based  on  the  decom- 
position of  boron  chloride  by  hydrogen  at 
good  red  heat.  This  reaction  is  carried  out 
in  two  different  ways:  (i)  in  an  arc  discharge 
taking  place  between  two  boron  or  water 
cooled  copper  electrodes  in  an  atmosphere  of 
boron  chloride  and  hydrogen  and  (2)  by  dep- 
osition on  a  hot  graphite  tube  heated  by  cur- 
rent passing  through  it.  The  temperature  and 
conditions  can  be  so  adjusted  that  practically 
no  combination  takes  place  between  the  boron 
and  the  graphite  and  very  pure  boron  can  be 
obtained.  Boron  chloride  is  best  prepared  by 
passing  chlorine  over  boron  carbide  which 
latter  can  be  made  in  the  electric  furnace  from 
boric  anhydride  and  carbon. 

I  want  to  add  a  few  w^ords  on  the  possible 
applications  of  boron  in  science  and  industry. 

The  first  thing  that  suggests  itself  is  its  use 
for  accurate  measurement  of  temperatures. 
In  view  of  the  exceeding  accuracy  of  electrical 
measurements  and  the  rapid  change  of  resist- 
ance of  boron  with  the  temperature  an  accu- 
racy in  temperature  measurements  could  be 
obtained  which  would  be  greater  than  anj-thing 
yet  available,  especially  as  the  boron  resistor 
could  be  introduced  in  form  of  a  very  small 
filament  thus  disturbing  but  very  little  the 
thermal  conditions.  Of  course  the  boron 
thermometer  would  have  to  be  calibrated  and 
above  red  heat  it  wrould  have  to  be  enclosed 
in  an  envelope  filled  with  inert  gas. 

Closely  connected  with  this  would  he  the  use 
of  boron  as  a  temperature  regulator  in  a  way 
so  obvious  as  to  require  no  particular  descrip- 
tion. 

The  industrial  applications,  however,  are 
those  which  have  first  claim  on  mv  attention. 


Without  going  into  details  I  may  say  that 
these  are  based  on  the  electrical  characteristics 
of  boron  and  on  its  mechanical  properties. 

The  large  drop  of  resistance  with  the  tem- 
perature which  transforms  boron  under  cer- 
tain conditions  from  a  very  poor  conductor 
for  normal  voltages  into  a  good  conductor  for 
abnormally  high  voltages  is  certain  to  make  it 
valuable  for  protection  of  electrical  currents. 

The  potential  current  curve  which  shows  a 
drop  in  potential  with  increase  in  current 
makes  possible  the  use  of  boron  either  alone 
or  in  connection  with  an  ordinary  resistance 
(so  as  to  give  a  unit  with  a  constant  potential 
drop)  for  the  purpose  of  regulating  electrical 
machinerj'. 

The  influence  of  small  amounts  of  other  ele- 
ments (carbon  especially)  on  the  specific  re- 
sistance and  temperature  coefficient  of  boron, 
which  was  described  above  gives  a  very  deli- 
cate means  for  adjusting  the  boron  resistor 
to  any  prescribed  requirements. 

The  valuable  mechanical  property  of  boron 
consists,  of  course,  in  the  fact  that  it  com- 
bines hardness  with  amorphous  structure  and 
in  the  course  of  our  work  we  have  already 
succeeded  in  producing  meter  jewels  superior 
in  quality  to  sapphire. 

Will  it  be  possible  to  approach  the  proper- 
ties of  diamond  or  perhaps  by  combining 
boron  and  carbon  even  exceed  diamond  in  its 
hardness?  1  can  only  say  that  we  are  work- 
ing on  this  problem. 

In  conclusion  I  wish  to  attract  your  atten- 
tion to  the  close  interrelation  of  electrical  and 
chemical  methods  in  the  work  I  have  tried 
briefly  to  describe  to  you  to-night.  The  inves- 
tigation was  started  originally  for  the  purpose 
of  determining  whether  boron  is  a  suitable 
element  for  incandescent  lamp  filaments..  In 
the  course  of  the  investigation  in  order  to 
isolate  the  element  electrical  methods  had  to 
be  used  to  obtain  the  high  temperatures 
needed.  In  fact  the  isolation  of  the  pure 
element  is  practically  impossible  without  the 
use  of  electrical  methods  and  the  failure  of 
previous  chemists  can  easily  be  explained  by 
the  fact  that  they  did  not  possess  the  neces- 
sary electrical  tools.  Finally  after  the  chemical 
problem  had  been  solved  and  the  element 
isolated  its  main  applications  have  been  found 
again  in  electrical  machinerv. 


It  is  possible  to  deposit  platinum  by'electro- 
deposition  in  as  coherent  a  coating  as  any 
other  metal. 
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"Lost  Art"  of  Tempering 
Copper. 


That  the  famous  "lost  art"  of  tempering 
copper,  said  to  have  been  possessed  by  the 
Aztecs,  Toltecs  and  Tarascans  in  prehistoric 
days  in  this  country,  never  existed  is  the  claim 
of  several  archaeologists  and  ethnologists  of 
Mexico  City. 

Experiments  made  during  the  past  week 
show  that  none  of  the  many  copper  tools 
found  in  the  ruined  cities  and  in  the  graves 
of  these  dead  tribes  ever  were  tempered. 
Copper  axes  and  knife  blades  found  at  Atca- 
potzalco  were  discovered  to  be  so  soft  that 
they  could  be  cut  with  a  common  pocketknife. 
On  the  other  hand,  Tarascan  copper  cutting 
implements  from  the  Balsas  River  ruins  in 
Guerrero  were  so  hard  that  they  would  turn 
the  edge  of  a  modern  knife. 

Comparative  analyses  carefully  made 
showed  that  the  blades  from  Atcapotzalco 
were  of  precisely  the  same  composition  as  the 
copper  found  in  the  ore  of  the  nearby  hills. 
Similar  treatment  showed  that  the  hard,  ap- 
parently tempered  blades  from  Guerrero  were 
of  precisely  the  same  composition  as  the 
copper  in  the  ore  from  their  hills. 

Then  comparison  of  the  two  classes  of  ore 
was  made,  also  by  analysis,  and  it  was  shown 
that  the  natural  ore  of  the  local  hills  was 
pure  and  soft,  while  that  from  Guerrero  had 
been  alloyed  by  nature  with  nickel  and  cobalt, 
making  it  almost  as  hard  as  steel  in  its  natural 
condition. 

Then  across  the  minds  of  the  scientists 
flashed  the  answer  to  the  alleged  copper  tem- 
pering of  the  Mexican  aborigines.  In  some 
sections  of  Mexico  the  copper  was  already 
tempered  for  them ;  the  cobalt  and  the  nickel 
fused  with  the  copper  when  heated  in  their 
primitive  furnaces,  and  the  result  was  a  grade 
of  alloy  which,  when  heated  and  sharpened, 
gave  an  edge  which  would  cut  like  steel.  The 
Indians  knew  nothing  of  the  art  of  tempering 
the  metal  themselves,  and  could  not  have 
removed  the  cobalt  and  the  nickel  from  their 
ores,  even  had  they  so  desired. 

On  the  other  hand,  in  other  parts  of  Mex- 
ico where  the  copper  occurred  practically 
pure,  the  implements  made  irom  it  were  soft 
and  remain  so  to  this  day,  proving  decisively 
that  the  primitive  Tubal  Cains  knew  not  what 
ingredients  to  put  into  their  axes  and  knives 
to  make  them  hard.  The  hard  axe  and  knife 
would  be,  of  course,  infinitely  superior  to  the 


soft,  and  it  is  impossible  of  belief  that  the 
Indians  who  built  Mitla  and  Palenque  and 
the  other  wonderful  cities  of  America's 
Egypt  did  not  know  this,  and  would  not  have 
hardened  their  weapons  to  a  razor's  capacity 
for  sharpness  had  they  been  able  so  to  do. — 
Mexican  Herald. 


Hig'K  Prices    of    Fusel-Oil    and 
Amyl-Acetate  Used  in  Lac- 
quer Manufacture. 


By  "W.  A.  Jones. ^ 


As  3'ou  are  aware,  there  has  been  a  great 
deal  of  talk  about  the  high  prices  of  amy- 
acetate  and  fusel-oil  being  due  to  speculation. 
The  quotation,  the  last  week  in  April  on  both 
these  materials  was  $2.30  to  $2.40  per  gallon 
with  practically  none  offered.  We  doubt  that 
the  high  prices  are  caused  by  speculation,  not 
only  from  our  intimacy  with  the  different 
sources,  but  also  from  the  fact  that  it  is  im- 
possible to  buy  any  appreciable  quantity  of 
crude  oil  for  prompt  delivery.  If  speculators 
were  holding  fusel-oil  for  high  prices  certain- 
ly they  would  sell  it  at  the  present  figures. 
The  oil  which  is  now  being  offered  is  almost 
invariably  for  delivery  betvi'een  next  July 
and  December.  This  in  itself  is  sufficient 
proof  that  present  high  prices  are  due  to  con- 
sumption running  ahead  of  the  supply.  How- 
ever, the  oil  now  being  bought  will  not  be 
received  in  this  country  before  the  first  of 
next  Fall,  and  this  is  also  an  indication  that 
present  high  prices  will  be  maintained  for 
some  months  to  come,  unless  there  is  a  very 
bad  break  in  the  market. 

Unfortunately,  the  lacquer  trade  has  to 
stand  the  main  portion  of  the  constantly  in- 
creasing prices.  Many  lines  which  used  amyl- 
acetate  and  fusel-oil  as  a  solvent  ten  years 
ago,  to-day  use  none,  as  they  are  able  to  use 
cheaper  solvents.  However,  in  the  case  of  a 
metal  lacquer  the  requirements  are  most  se- 
vere, as  a  solvent  must  be  used  which  is 
free  from  acid — will  not  absorb  water  and 
evaporate  at  about  135  to  150  degrees.  Any 
solvent  which  fails  in  any  of  these  three  par- 
ticulars will  not  make  a  lacuqer  that  can  be 
used  with  satisfaction,  under  the  present 
method  of  lacquering. 

As  an  illustration,  we  would  say  that  if  the 
artificial   leather  trade   to-day  used   the   same 


^General  Manager,  Celluloid  Zapon  Co. 
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percentage  of  amyl-acetate  that  they  did  ten 
years  ago  there  would  hardly  be  enough  amyl- 
acetate  for  the  artificial'  leather  trade  alone, 
leaving  out  all  other  uses.  Such  lines  of  man- 
ufacture have  been  compelled,  one  after  the 
other  to  drop  the  use  of  this  high  priced  sol- 
vent, as  the  physical  properties  mentioned 
are  not  so  necessary,  and  by  governing  the 
temperature,  humidity,  etc.,  they  are  able  to 
use  other  and  cheaper  solvents. 

Some  people  have  an  idea  that  the  number 
of  solvents  for  celluloid  are  limited.  The 
number  is  very  large  indeed,  but  in  the  matter 
of  boiling  point  alone  there  is  not  one  which 
boils  at  the  right  temperature  or  dries  down 
properly,  except  amyl-acetate. 

The  lacquer  manufacturers  have,  so  far, 
stood  practically  all  of  the  increased  cost. 
Already  the  metal  manufacturers  are  more  or 
kss  disturbed  on  account  of  the  increased 
prices.  There  is  very  little  prospect  of  a 
change  in  the  situation  however,  unless  a 
break  comes,  but  the  lacquer  manufacturer 
will  not  be  able  to  stand  the  loss  much  longer, 
and  the  jump  in  the  selling  price  on  lacquer 
when  it  does  come  will  be  considerable.  You 
can  appreciate  this  when  you  lecall  that  i8 
months  ago  amyl-acetate  was  selling  for  $1.25 
and  to-day  it  is  $2.30  to  $2.40.  The  advance 
in  lacquer  will  not  be  a  few  cents  per  gallon. 


Danger    of    Imperfect    Rinsing 
After  Plating. 


Next  to  the  imperfect  cleaning  of  work 
previous  to  plating,  it  may  be  said  that  the 
imperfect  rinsing  of  work  after  plating  is  the 
most  serious  error  found  in  modern  electro- 
plating practice  It  is  so  frequently  found  and 
often  appears  so  perplexing  upon  first  sight 
that  comment  on  the  subject  is  opportune.  It 
is  a  condition  very  often  encountered  in  plat- 
ing establishments  and  is  responsible  for  many 
poor  results  and  much  dissatisfaction. 

When  work  has  been  electroplated,  and  the 
operation  has  been  finished,  the  surface  is 
covered  with  a  film  of  the  plating  solution  and 
if  there  are  any  pockets  or  holes  in  the  article, 
these  contain  more  or  less  of  it.  Xow  if  the 
articles  were  dried  without  rinsing,  the  plating 
solution  would  evaporate  and  leave  a  coating 
of  the  plating  salts  on  the  surface.  In  order 
to  remove  the  film  of  plating  solution  on  the 
surface  and  that  in  the  pockets  or  holes,  the 
articles  must  be  rinsed  in  water. 

The  practice  that  should  be  followed  in 
rinsing  work  after  plating  is  as  follows  : 

I.  After  the  w^ork  is  taken  from  the  plating 
solution,  rinse  in  clean,  cold,  running  water. 
Cold  water  will  always  dissolve  the  plating 
solution  on  the  surface.  Hot  water  should 
not  be  used  for  the  first  rinsing,  for  the  reason 


Nickel  Plated  Valve  Cut  in  Half  Showing  Dried  Plating  Solution  Inside  from  Insufficient  Rinsing. 

Mot    pickling    solutions    for    all    metals    are  that   it  is   rare  tliat   it   is   had   in   the   running 

much  more  advantageous  than  cold  ones  and  condition,  and  because  it  leaves  the  work  hot 

wherever  possible  should  be  used.     They  work  so  that  in  case  it  is  not  clean,  a  film  of  the 

more  rapidly  and  more  thoroughly  than  when  plating  salt  immediately  dries  on  the  surface. 

^'^'''-  Swill    the    work    well    in    this    cold,    running 
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water  until  all  the  plating  solution  has  been 
removed.  It  is  the  function  of  this  clean, 
cold  water  to  remove  it.  Unless  it  is  dome,  the 
hat  water  next  used  will  become  contaminated. 
It  is  in  the  use  of  the  cold  water  for  the  first 
rinsing  that  the  difficulty  occurs.  It  is  abso- 
lutely essential  that  this  water  be  clean  and 
that  the  work  be  left  in  it  long  enough  to  re- 
move all  of  the  plating  solution  on  it. 

2.  After  the  work  has  been  thoroughly 
rinsed  in  the  cold,  running  water  in  order  to 
remove  all  of  the  plating  solution  on  it,  rinse 
in  hot  water  that  is  perfectl}^  clean.  This  need 
not  necessarily  be  running,  although  it  is  quite 
advantageous  to  have  it  so.  The  work  is 
allowed  to  remain  in  this  water  for  a  few 
seconds  until  heated  and  it  is  then  taken  out 
and  dried,  either  by  swinging,  shaking  or 
immersing  in  sawdust.  Many  classes  of  work 
may  be  dried  by  allowing  them  to  remain  in 
the  air.  The  heat  of  the  metal  dries  the  water 
from  the  surface.  Others  may  be  dried  by 
swinging  and  some  are  best  dried  in  sawdust. 
Wihen  dried  in  sawdust,  the  surface  is  less  apt 
to  be  stained. 

The  whole  danger  in  rinsing  is  in  not  using 
clean  water.  If  the  first  or  cold  rinse  water 
is  not  clean,  then  some  of  it  is  carried  over 
to  the  hot  rinse  tank,  and  when  the  article  is 
removed  from  it  for  the  final  drying,  the 
water  evaporating  on  the  surface  leaves  a  film 
of  the  plating  salts.  It  is  absolutely  essential 
that  both  the  cold  and  the  hot  waters  shall  be 
clean,  and  if  especial  care  is  not  taken  with 
the  cold  water,  the  hot  rinse  water  will  soon 
become  contaminated  and  finally  become  more 
so.  It  is  not  infrequent  to  find  plated  goods 
upon  which  a  dried  film  of  plating  salts  can 
easily  be  detected,  and  is  caused  by  the  use  of 
rinse  water  contaminated  with  the  plating 
solution. 

In  the  illustration  is  shown  a  case  of  im- 
perfect rinsing.  The  article  is  a  valve  that 
had  been  nickel  plated.  When  finished  the 
inside  was  found  coated  with  a  white  deposit 
which  may  be  seen  in  the  photograph  of  the 
valve  cut  in  half.  This  was  supposed  to  be  a 
mysterious  condition  not  previously  encount- 
ered. The  whole  difficulty  was  in  the  use  of 
rinse  water  that  had  become  contaminated 
with  the  nickel  plating  salts.  When  dried,  the 
salts  evaporated  and  left  the  incrustation  as 
shown.  The  outside  did  not  show  it  for  the 
reason  that  it  was  dried  in  .sawdust  and  this 
served  to  remove  it.  The  interior  of  the  valve 
acted   as   a    pocket   to   hold   the    solution,   and 


was  not  removed  in  rinsing,  but  it  remained 
inside  and  finally  evaporated  leaving  the  de- 
posit as  shown.  The  use  of  clean  rinse  water 
solved  the  problem. 

In  conclusion  it  may  be  said  that  the  solution 
of  the  whole  situation  is  to  have  the  rinse 
waters,  both  hot  and  cold,  clean.  It  is  a 
simple  thing  and  one  apparently  so  unimport- 
ant that  it  is  overlooked  in  manv  instances. 


"WHat  Constitutes  a  Trace? 


In  reporting  the  results  of  a  chemical 
analysis  it  is  customary  to  designate  exceed- 
ingly small  amounts  of  any  substance  by  a 
"trace".  It  is  frequently  perplexing  to  those 
who  receive  a  report  of  an  analysis  to  find 
traces  of  substances  given  and  they  ofien 
wish  to  know  how  much  a  trace  actually  i^. 

Strictly  speaking  a  trace,  in  chemical 
analysis,  is  an  amount  too  small  to  determine. 
It  may  be  said,  however,  that  it  is  a  quantity 
too  small  to  determine  in  the  ordinary  way 
as  it  is  possible,  by  taking  a  large  quantity 
for  the  analysis,  and  carrying  on  the  highest 
refinement  in  the  work,  actually  to  weigh  a 
trace,  but  in  ordinary  work  it  is  not  done, 
nor  is  it  usually  necessary. 

In  ordinary  commercial  chemical  analysis, 
it  is  customary  to  carry  out  the  percentages 
of  the  various  ingredients  to  one-hundredth 
of  one  per  cent  (o.oi%)  and  further  than 
this,  except  in  exceptional  cases,  it  is  deemed 
unnecessary.  A  substance  present  in  this 
quantity  is  very  small  and  is  generally  con- 
sidered about  the  limit  of  practical  analytical 
determination.  Less  than  this  o.oi%,  there- 
fore, is  usually  too  small  to  determine  and  is 
called  a  trace. 

A  trace,  accordingly,  may  be  called  an 
amount  of  an  ingredient  which  is  present  in 
the  substance  analyzed,  but  is  too  small  to 
admit  of  quantitative  determination.  It  is 
supposed  to  be  less  than  o.oi%. 


The  use  of  the  "salt-water"  gilding  process 
is  now  quite  extensive  and  is  capable  of  giving 
excellent  results.  It  owes  its  advantage  to  the 
fact  that  the  conditions  are  always  absolutely 
uniform  and  the  electrodeposition  of  the  gold 
is  independent  of  variations  in  current  such  as 
those  experienced  in  using  a  dynamo  as  the 
source  of  the  electric  current. 
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A    New    Rolling    Mill    for    Cold 
Rolling  all  Metals. 

A  new  rolling"  mill  for  the  cold  rolling  all 
kinds  of  metals  has  just  been  placed  on  the 
market  by  the  Standard  Machinery  Co.,  of 
Providence,  R.  I.  It  is  an  extension  of  the 
regular  line  made  by  the  company  and  which 
now  comprises  sixteen  different  sizes.  It  is 
used  extensively  with  specially  formed  rolls 
for  the  rolling  of  extra  large  sections  of 
copper  mouldings,  automobile  rings,  and  for 
the  rolling  of  sheet  metal,  sheet  copper,  zinc, 
German  silver,  nickel,  plat'num,  gold  plate 
and  gold.  It  is  also  useful  for  breaking  down 
ingots  of  precious  metals  to  a.  thickness  of 
about  one-eighth  of  an  inch,  from  which 
they  are  transferred  to  the  finishing  or 
mirror-lap  rolls.  Instead  of  solid  steel,  rolls 
may  be  made  of  the  shell  type,  by  forcing  the 
steel  over  the  hardened  arbor. 


phosphor-bronzo  bearings  on  rolled  jdurnals, 
with  crucible  steel  adjusting  screws.  The 
upper  boxes  are  supported  by  side  \okes, 
which  straddle  the  adjusting  screws,  and 
which  are  connected  to  the  boxes  by  straight 
rods  for  lifting  purposes.  On  the  top  of  each 
upper  box  is  a  hardened  and  ground  tool- 
steel  thru.st  washer  to  take  the  thrust  of  the 
screw.  The  outboard  of  the  roll  housing  is 
set  on  the  bed  with  "T"  bolts  and  "T"  slots 
in  the  bed,  allowing  the  use  of  different 
lengths  of  rolls  by  the  sliding  of  the  housings. 
The  maximum  length  of  roll  that  can  be  used 
is  22-inch,  and  the  minimum  length  is  lo-inch, 
with  i2-inch  diameter.  The  rolls  are  driven 
by  cast  steel  wabbler  couplings,  directly  con- 
nected to  the  herringbone  pinion  shafts  in  the 
gear  housings.  The  roll  ends  are  threaded, 
allowing  them  to  be  used  with  a  water  cooling 
attachment  when  desired.  The  method  of 
forcing    water    through     is    accomplished    by 


New  RoHing:  Mill  of  the  Standard  Machinery  Company  of  Providence,  R.  1. 


The    accompanying    illustration    shows    the  special    chambers    made   on   the   inner   side   of 

machine     with     regular     square     section     roll  the  roll.    The  chilled  iron  roll  is  cast  with  two 

housings,   fitted   with    rolls    twelve    inches    in  ports,    allowing   the    water   to    be   torceu    into 

diameter     and     twenty     inches     face ;     heavy  one  port    a    certain    distance    and    to    return 
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through  the  other,  thus  keeping  continual  cir- 
culation. On  the  hardened  steel  roll,  it  is 
necessary  to  make  a  roll  of  this  type  with  a 
shell  on  the  outside,  taking  care  ot  the  water 
chambers  by  constructing  arbors  on  which  the 
shell  or  body  is  forced,  with  a  special  provi- 
sion  for  the  return   water. 

The  advantage  of  having  herrmgbone 
pinion  gears  made  accurateh'  and  with  cut 
teeth  is  important,  as  it  provides  for  the 
uniform  rolling  of  the  stock,  preventing  an^' 
wrinkles,  waves,  or  other  imperfections, 
caused  by  uneven  speed  or  by  jumping  on  the 
roll  surface.  The  herringbone  pinion  com- 
pensates for  an}'  back  lash  in  the  gearing, 
strains,    or    motor    troubles. 

This  machine  is  driven  by  50  H.  P.  direct 
current  motor,  at  a  speed  of  1,000  R.  P.  M. 
The  motor  sets  on  a  bed  plate  and  is  con- 
trolled by  variable  speed  devices,  allowing  the 
use  of  different  speeds  while  rolling.  The 
total  ratio  of  gearing,  including  all  gears 
from  the  motor  drive  to  the  rolls,  is  84  to  i. 
The  machine  is  fitted  throughout  with  fric- 
tion clutch  drive,  direct  gear  drive,  or  chain 
drive  The  total  weight  of  the  machine,  in- 
cluding bed  plate  with  motor,  is  27,500  pounds. 
It  occupies  a  floor  space  of  15  feet  by  8  feet, 
and  its  over  all  height  is  8  feet,  6  inches. 


New  Form  of  Tilting   Crucible 
Furnace. 


A  new  form  of  tilting  crucible  furnace  has 
been  patented  by  Wilhelm  Buess  of  Hanover, 
Germany  (U.  S.  Patent  987,793,  Mar.  28), 
The  furnace  is  herewith  illustrated.  Gas  or 
oil  is  used  for  the  fuel.  The  crucible  rests 
upon  the  bottom  of  the  furnace.  The  furnace 
itself  has  a  casing  or  shell  having  openings 
through  the  side  for  admission  of  the  flame 
which  impinges  upon  the  crucible  and  heats 
it. 

The  bottom  of  the  furnace  is  made  in  such 
a  manner  that  it  may  be  readily  detached  for 
removing  any  metal  or  slag  which  may  have 
lodged  in  it.  The  casing,  top  and  base  form 
a  heating  chamber  and  within  it  is  the  cruci- 
ble. To  reduce  as  far  as  possible  the  de- 
structive influence  of  the  flames  on  the  bot- 
tom of  the  heating  chamber,  an  air  cooling 
chamber  is  provided  on  the  lower  surface  of 
the  bottom  and  connected  to  the  iron  plate 
constituting     tlie     base.       Compressed     air     is 


employed  as  the  cooling  agent  and  this  is 
passed  in  as  shown.  It  is  so  constructed  that 
at  whatever  the  angle  of  the  furnace  the  sup- 
ply of  cooling  air  is  maintained.     The  heated 


Sketch  Showing  German  Tilting    Crucible    Furnace. 

air  from  the  bottom  is  used  for  supplying 
the  fuel  nozzles.  The  furnace  is  tilted  by  a 
worm  gear. 


The  so-called  pyrophoric  or  self-igniting 
alloys  which  emit  sparks  when  struck  by  a 
hard  substance,  are  composed  of  a  cerium  and 
iron  allov. 


Molds  for  casting  brass  for  rolling  are  pre- 
ferably made  of  a  soft  cast-iron.  It  has  been 
found  to  answer  much  better  than  a  hard  iron, 
as  it  does  not  crack  as  readily  when  heated  by 
tlie  metal. 


Nitrates  or  nitric  acid  are  very  injurious 
substances  in  a  nickel  plating  solution  as  they 
give  a  dark  deposit.  This  was  one  of  the 
earh'  difficulties  in  nickel  plating  and  was 
finally  overcome  by  making  the  nickel  salts  by 
dissolving  the  nxide   in   sulphuric  acid. 
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THe  Ne-vtr  "  Baird"  Single  Ball- 
BumisHing  Barrel. 


In  order  to  take  care  of  small  concerns 
which  wish  to  do  steel  ball  burnishing  by 
means  of  the  tumbling  process,  the  Baird 
Machine  Company  of  Oakville,  Conn.,  have 
recently  designed  and  constructed  a  new 
single  barrel  for  such  work.  The  barrel  is 
herewith  illustrated. 

It  is  intended,  of  course,  for  the  burnishing 
of  small  metal  goods  by  tumbling  them  with 
steel  balls.  Steel  ball  tumbling  is  now  exten- 
sively used  and  by  it,  it  is  possible  to  produce 
a  polished  surface  on  brass,  bronze,  steel, 
German-silver  and  similar   metal  goods. 


When  nickel  solutions  foam  it  indicates  that 
too  strong  a  current  is  used  and  that  there 
is  an  excess  of  acid.  The  foaming  is  caused 
by  the  evolution  of  hydrogen  gas  from  the 
work. 


"Burnt"  nickel  is  the  form  produced  in 
iiickel  plating  when  too  high  current  density 
is  used.  It  begins  to  show  upon  the  edges  of 
ih.e  articles  being  plated  at  first  and  is  almost 
black.  It  is  a  hydride  of  nickel.  Under  such 
conditions,  when  the  "burnt"  nickel  forms, 
hydrogen  gas  is  usually  given  off  more  or  less 
Iveelv  from  the  articles. 


The  "Baird"  Single  Ball-Burnishing  Barrel 


The  single  barrel  has  all  the  desirable  fea- 
tures of  the  double  barrel  previously  made  by 
this  company.  It  has  friction  clutch  drive, 
tilting  device,  brass  cover  and  is  wood  lined 
so  that  the  work  will  not  be  abraded.  The 
barrel  may  be  belted  direct  to  the  main  shaft 
r>T  at  right  angles  to  it.  It  is  made  in  two 
sizes :  No.  i  is  io'4  in.  in  diameter  and  24  inch 
barrel  inside;  while  Xo.  2  is  16  in.  in  diameter 
and  30  inches  inside. 


h'lir  small  brass  w^rk  to  l)o  given  a  matt  i>r 
dead  surface,  the  dead  dip  is  preferable  as  a 
number  of  pieces  may  be  done  at  once.  For 
large  work,  the  sand-blast  is  preferable  and 
is  extensively  used.  The  sand-blast  may  be 
used  on  small  work  with  equal  results,  of 
course ;  but  each  piece  nuist  be  handled  sep- 
arately which  renders  it  more  expensive  tlia;i 
the  matt  dip. 
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Progress  in  "  Coslettizing.** 


The  treatment  of  iron  or  steel  goods  by  the 
"Coslettizing"  process  in  order  to  render 
them  rust  proof,  and  at  the  same  time  give 
them  a  dead  black  color,  has  now  become  a 
standard  process  and  many  large  concerns 
have  taken  out  rights.  This  process  is  the 
invention  of  Thomas  Watts  Coslett  of  Bir- 
mingham, England,  and  is  carried  on  by  the 
Coslett  Anti-Rust  Syndicate  Ltd.,  of  that  city. 
A.  E.  Flavell,  151  West  47th.  St.,  New  York 
City  is  now  representing  the  company  in  the 
United  States  and  is  engaged  in  installing 
plants  in  this  country. 

The  "Coslettizing"  process  consists  in 
boiling  the  iron  or  steel  article  in  a  solution 
of  phosphate  of  iron  containing  phosphoric 
acid.  A  dead  black  and  rust  proof  finish  is 
produced.  The  great  advantage  of  the  finish 
lies  in  the  fact  that  it  can  be  applied  to  all 
classes  of  tempered  steel  goods,  no  matter 
how  thin  or  delicate.  In  Fig.  2  is  shown 
some  thin  steel  articles  treated  by  the  process 
and  indicating  its  application  to  ornamental 
work. 

Extensive  uses  are  now  made  of  the  finish 
in  England,  and  in  the  United  States,  where 
the  process  has  only  recentl.v  been  introduced, 


Thomas  Watts   Coslett,  Inventor  of   the    "Coslettiz- 
ing "  Process. 


Articles  Showing  the  Application  of  "Coslettizing"  to  Ornamental  Work. 
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typewriter,  electrical  and  saddlery  hardware 
concerns  are  now  using  it  with  good  success. 
The  application  of  the  proce&s  is  very  exten- 
sive as  it  requires  but  little  and  inexpensive 
equipment  and  can  be  quickly  applied  to  large 
or  small   work  with  ver\-  small  expense. 


Dr.  Dudle>''s  PHospKor-BrorkZe 
Containing0.8<:/f  of  PhospKorus. 


Xo  specification  for  a  non-ferrous  alloy  ha? 
ever  created  as  much  discussion  as  the  so- 
called  "Pennsylvania  R.  R.  Phosphor-Bronze' 
the  formula  for  which  w-as  evolved  by  the  late 
Dr.  C.  B.  Dudley,  chemist  for  the  railroad 
The  formula  was  his  own  invention  and  was 
made  public  many  years  ago  by  the  issuing  of 
specifications  for  it  by  the  railroad.  The  al- 
loy is  used  for  bearings,  and  coming  from 
such  a  distinguished  man  and  such  a  large 
railroad,  more  than  ordinary  interest  was 
taken  in  it.  The  interest  displayed  was 
created  by  the  fact  that  0.80%  of  phosphorus 
was  called  for  in  the  specifications. 

That  0.80%  of  phosphorus  in  phosphor- 
lironze  is  altogether  too  much  has  now  been 
thoroughly  demonstrated.  In  justice  to  Dr. 
Dudley  it  should  be  stated  that  at  the  time 
the  specification  was  issued,  the  knowledge 
of  phosphor-bronze  was  very  meagre,  and 
from  the  literature  that  had  appeared  on  the 
subject  previously,  it  was  assumed  that  a 
high  phosphorus  content  was  required.  This 
has  since  been  proved  erroneous  and  that  a 
low  content  is  actually  required. 

It  was  assumed  by  Dr.  Dudley  that  a  large 
amount  of  phosphorus  was  required  on  ac- 
count of  the  fact  that  in  a  railroad  brass 
foundry  the  metal  is  melted  over  and  over 
again  in  the  form  of  worn  car  brasses  re- 
turned. It  was  believed  that  the  phosphorus 
would  burn  out  quite  rapidly  when  the  metal 
is  melted,  but  this  idea  has  also  been  ex- 
ploded. As  a  matter  of  fact  very  little  phos- 
phorus burns  out  in  the  melting. 

The  0.80%  phosphorus  content  was  arrived 
at  from  the  fact  that  in  making  the  phosphor- 
bronze,  about  20%  of  the  phosphorus  wastes, 
so  that  i/f  was  added  to  the  bronze  and  a 
0.80%  content  was  supposed  to  be  present  in 
the  resuUing  alloy. 

Since  the  aforesaid  specification  for  phos- 
phor-bronze was  issued,  it  has  been  found 
that  such  a  high  phosphorus  content  as  0.80*^ 
causes  the  liquation  and  segregation  of  the  tin 


with  the  formation  of  hard  tin-spots  on  the 
bearing  surface  which  tend  to  cut  and  heat 
the  axle  or  shaft  running  in  it.  The  phos- 
phorus should  be  0.25%  or  under  in  order  to 
guard  against  these  spots,  and  the  best  phos- 
phor-bronze is  that  which  contains  much  less 
an  amount.  From  0.05%  to  0.10%  has  been 
found  to  give  excellent  results. 

To  Dr.  Dudley  belongs  much  credit  for 
having  brought  the  purchase  of  bearing 
metals  up  to  a  standard.  Before  that  time 
there  were  simply  two  kinds  of  metal :  Yellow 
and  red.  What  one  did  not  satisfy  the  other 
did.  Although  the  high  phosphorus  content 
was  afterwards  found  excessive,  he  was  fully 
justified  in  drawing  up  his  specifications  as  he 
did  when  the  meagre  knowledge  of  alloys  at 
tliat  time  is  taken  into  consideration. 


electroplating  Problems. 


At  a  meeting  of  the  Sheflield  Electro-Metal- 
lurgical Society  on  April  7,  four  members 
contributed  short  papers  under  the  title  of 
"A  Symposium  of  Workshop  Problems."  Mr. 
A.  Jefferson  urged  the  importance  of  prepar- 
ing non-ferrous  metals  fur  electroplating, 
pointing  out  that  the  plater  could  not  hope  to 
have  a  perfect  deposit  unless  attention  was 
given  to  this  matter.  He  thought  that  elec- 
tricity might  eventually  be  used  as  a  means 
of  preparing  the  surfaces  of  articles  for  the 
vat.  Mr.  Frank  Mason  expressed  the  view 
that  if  a  perfect  base  metal  were  supplied  75 
per  cent,  of  the  troubles  of  the  plater  would 
disappear.  He  believed  "pitting"  to  be  due 
to  the  metal.  Mr.  C.  Puttrell  dealt  with  the 
difficulty  of  "frosty  patches"  on  plated  britan- 
nia  metal,  and  complained  of  the  action  of 
manufacturers  who  marketed  goods  made 
from  metal  which  was  very  little  removed 
from  lead,  and  marked  them  "B.  P."  Mr. 
Barclay  suggested  that  manufacturers  of 
Britannia  metal  should  conduct  experiments 
upon  the  deoxidising  of  metal.  In  a  paper 
dealing  with  the  lack  of  uniformity  in  the 
results  of  electroplating  steel  blades,  Mr. 
Hodkin  advocated  the  manufacture  of  a 
special  quality  of  steel  which  would  be  suitable 
for  the  purpose.  With  regard  to  this  point. 
Professor  Arnold  (who  presided)  said  that 
sulphide  of  manganese  was  an  important  fac- 
tor, and  there  was  a  greater  proportion  of 
this  in  common  steels  than  in  the  best. — The 
Ironiiwuger. 
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THE    BRASS  WORLD 
Questions  and  Ans^rers. 


Question  No.  969.  What  is  the  trouble  with 
my  cyanide  copper  sokition?  It  gives  off  gas 
quite  freely  from  the  work  that  is  being  plated, 
but  I  can  get  no  deposit.  The  anodes  remain 
very  bright  and  it  seems  as  if  the  copper  might 
l)e  depositing  on  it,  but  I  found  that  I  did  not 
have  a  wrong  connection. 

Answer.  You  have  too  much  free  cyanide 
in  the  solution.  The  fact  that  there  is  no  de- 
posit on  your  work  and  that  the  anodes  re- 
main very  clean  indicates  it.  Add  carbonate 
of  copper  to  the  solution  until  you  get  a 
deposit  as  this  will  take  up  the  excess  of  free 
cyanide  which  j'ou   have. 

Question  No.  968.  We  make  a  small  box 
of  sheet  aluminum  and  consisting  of  two 
parts,  the  top  and  the  bottom.  Both  are  made 
of  drawn  sheet  aluminum.  We  are  putting  a 
satin-finish  on  these  boxes  by  the  use  of  the 
potash  dip,  but  find  that  while  we  are  able  to 
get  it  on  some  of  the  goods,  others  have  a 
mottled  appearance.  The  appearance  of  the 
box  is  spoiled  as  the  top  and  bottom  do  not 
look  the  same.  What  is  the  cause  of  the 
different  appearance  of  the  aluminum  after  it 
has  been  dipped?  Is  the  sheet  aluminum  of 
varying  quality? 

Aiiszi'er.  The  cause  of  the  spotted  or  mot- 
tled finish  on  your  aluminum  is  that  you  have 
not  given  it  the  same  treatment  as  the  others 
that  have  the  desired  dead  surface.  Try  two 
pieces  at  the  same  time  in  the  dip  so  that  they 
will  receive  equal  time  in  the  immersion  and 
you  will  find  that  they  will  be  the  same.  The 
sheet  aluminum  is  almost  invariably  of  uni- 
form quality,  and  when  hot,  the  difference  is 
in  streaks  in  the  metal. 

Question  No.  971.  We  are  nickel  plating 
malleable  iron  castings  and  when  finished  the 
nickel  does  not  look  bright  and  clean.  This 
refers  to  the  work  after  it  has  been  plated. 
We  do  not  buff  the  work.  If  we  do,  it  has  a 
good  appearance.  What  causes  the  dark, 
dead  color? 

Aiisiver.  The  trouble  is  that  vou  have  not 
rinsed  your  castings  in  clean  water  after  they 
have  been  plated.  Rinse  first  in  clean,  cold, 
running  water,  after  the  castings  have  been 
nickel  plated,  and  then  in  hot  water  that  is 
also  clean.  Your  hot  water  is  probably  dirty 
so  that  when  it  evaporates  on  the  surface  in 
drying,  a  dirty  film  of  foreign  matter  is  left. 
This  is  a  very  common  error  in  plating.  The 
remedy  is  very  simple — have  clean  rinse  water. 

Question  No.  972.  What  is  the  effect  of 
aluminum  on  compositon  or  bronze  used  for 
making  valves  or  plumbers'  goods?  We  find 
that  while  aluminum  is  extensively  used  in 
yellow  brass,  it  is  not  used  at  all  in  the  red 
metals.  We  think  one  would  naturally  say 
that  if  it  is  good  for  one,  it  ought  to  be  good 
for  the  other. 

.ijiswer.  The  difficult\-  with  the  use  of 
aluminum  in  red  metals  used  for  valves  and 
other  goods  to  stand  pressure  is  that  it  causes 
then  to  leak  when  pressure  is  applied  in  test- 


ing them.  This,  of  course,  is  a  very  serious 
objection.  In  castings  of  red  metal  which  are 
not  subjected  to  pressure,  the  aluminum  does 
no  harm,  but  also  does  no  good.  There  is, 
therefore,  no  object  in  adding  it.  It  is  in 
yellow  brass  that  aluminum  is  advantageous 
and  is  extensively  employed.  For  yellow 
brass  castings  to  stand  presure,  however,  such 
as  gas  cocks,  faucets  etc.,  aluminum  should 
not  be  added  to  them  as  it  also  causes  them  to 
leak. 

Question  No.  973.  We  are  contemplating 
the  installation  of  plating  tanks  to  hold  acid 
copper  solutions  and  they  will  be  made  of 
wood.  Is  there  any  particular  lining  used  for 
an  acid  copper  solution? 

Answer.  The  same  kind  of  lining  is  used 
for  an  acid  copper  solution  that  is  employed 
for  other  solutions.  You  can  use  your  tanks 
without  lining,  but  it  is  always  preferable 
to  line  them  as  they  are  then  less  apt  to  leak 
and  last  longer.  Use  asphaltum  or  pitch  for 
lining  the  tanks  and  apply  it  hot. 

Question  No.  974.  In  yellow  brass  for 
making  an  ordinary  run  of  automobile  work 
in  which  aluminum  is  used  in  a  small  quantity 
for  making  the  castings  sound,  I  wish  to  ask 
what  is  the  objection  in  using  a  larger  quan- 
tity of  spelter  than  is  commonly  employed  for 
this  work.  Say  a  mixture  of  60  parts  of  cop- 
per arid  40  parts  of  spelter.  The  average  mix- 
ture is  about  66  parts  of  copper  and  34  parts 
of  spelter.  The  60  and  40  mixture  would  be 
cheaper  and   stronger. 

Anszver.  The  disadvantage  of  using  the 
mixture  you  mention  is  that  it  will  not  have 
the  desired  yellow  color.  It  has  a  reddish 
shade.  In  automobile  work,  a  yellow  color  is 
desired  on  all  the  work  so  that  it  will  match. 
With  this  exception,  there  is  no  objection. 

Question  No.  975.  What  is  the  quantity  of 
free  cyanide  used  in  a  silver  solution  for 
plating  flat  ware?  Also  in  making  a  bright 
silver  solution  are  the  same  proportions  of 
silver  and  free  cj^anide  employed? 

Anszver.  It  is  customary  to  use  about  3  oz. 
of  free  cyanide  to  each  gallon  in  a  silver  solu- 
tion for  plating  flat  ware.  This  varies  with 
different  platers  but  not  to  any  great  extent. 
About  the  same  quantity  of  silver  is  used. 
When  a  bright  solution  is  used,  the  silver  is 
not  changed,  but  the  free  cyanide  is  increased. 
Use  from  4  to  5  oz.  of  free  cyanide  per  gallon. 
It  is  necessary  to  have  a  little  more  free  cyan- 
ide in  a  bright  silver  solution. 

Question  No.  976.  How  can  it  be  ascer- 
tained that  ingot  brass  has  been  made  fro"i 
light  brass?  We  do  not  find  any  iron  in  it 
when  the  castings  are  machined,  but  we  feel 
sure  that  light  brass  has.  been  used  and  we  do 
not  want  to  purchase  ineot  metal  from  a  con- 
cern of  this  kind.  While  we  have  not  found 
iron  in  pieces  that  have  affected  the  tools,  we 
are  afraid  we  will  and  it  will  then  be  costlv. 

An.nver.  The  amount  of  iron  in  the  brass, 
as   shown   bv  analvsis.  tells  the   story.     When 
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made  from  light  brass,  ingot  metal  will  fre- 
•quently  show  from  i.oo  to  2.00  per  cent  of 
iron.  An  iron  content  of  over  0.50%  should 
"be  looked  upon  with  suspicion,  and  when  it 
rises  to  i.oo  per  cent,  it  indicates  that  light 
brass  (containing  all  kinds  of  iron  and  steel 
screws,  rivets,  wire,  pins  etc)  has  been  em- 
ployed in  the  making  of  the  ingot. 

Question  No.  977.  What  is  the  more  satis- 
factory for  automobile  bearings,  genuine 
babbitt-metal  or  white  brass?  There  seems  to 
be  a  difference  of  opinion  in  regard  to  the 
matter. 

Answer.  Both  give  satisfactory  results  as 
bearings  and  are  extensively  used.  They  have 
been  found  quite  satisfactory  for  crank  shaft 
bearings.  As  genuine  babbitt-metal  casts 
better  and  the  castings  are  cleaner,  it  is  pref- 
erable for  small  castings.  When  the  castings 
are  equal,  however,  there  is  nothing  to  indi- 
cate that  one  is  preferable  to  the  other.  The 
white  brass  is  a  cheaper  mixture,  and  is  fre- 
quently employed  in  preference  to  genuine 
babbitt  on  this  account. 

Question  No.  978.  I  send  you  a  gilt  button 
shell  and  would  like  to  know  how  the  gold 
finish  is  produced.  The  letters  are  bright  bur- 
nished while  the  background  of  the  shell  has 
been  painted  black.  It  occurred  to  me  that 
possibly  the  shell  may  have  been  fire-gilded. 
The  button  was  made  in  England. 

Answer.  The  fact  that  the  shell  is  not  soft 
would  indicate  that  the  gilding  was  not  done 
by  the  mercurial  or  fire  process.  This  always 
softens  the  brass  of  which  the  shell  is  com- 
posed. The  gilding  was  apparently  done  by 
electrodeposition.  The  object  of  painting  the 
back  was  to  prevent  the  deposition  of  the  gold 
on  it  thus  saving  it.  The  shell  was  lathe 
burnished  after  gilding  and  the  letters  thus 
left  as  you  have  mentioned — in  a  burnished 
condition.  The  dead  surface  of  the  back- 
ground was  produced  by  the  die  in  striking  up 
the  shell. 

Question  No.  979.  In  our  scrap  metal  bus- 
iness we  accumulate  a  quantity  of  aluminum 
chips  from  castings.  Tliese  chips  contain 
from  2%  to  4%  of  zinc  and  we  would  like  to 
know  if  there  is  any  method  that  we  can  use 
for  removing  the  zinc  from  them.  The  zinc, 
of  course,  is  in  the  aluminum  and  not  as  zinc 
turnings  or  chips.  What  we  would  like  to  do 
is  to  eliminate  the  zinc  and  make  the  alumi- 
num in  the  so-called  "No.  12  Alloy"  which  is, 
as  you  no  doubt  know,  an  alloy  of  aluminum 
and  copper  only.  Is  it  possible  to  eliminate 
Ihe  /.inc? 

Aiiszver.  We  do  not  know  of  any  method 
of  eliminating  the  zinc  successfully.  It  can,  of 
course,  he  "burned"  out  by  heating  the  alum- 
inum red  hot  for  some  time,  but  this  injures 
the  aluminum.  It  is  not  to  be  recommended. 
We  have  heard  that  sulphur  can  be  used  for 
this  purpose,  but  have  never  found  anyone 
who  has  actually  used  it.  We  suggest  trying 
it,  however,  as  it  may  be  successful.  The  sul- 
phur is  to  be  used  in  small  quantities  at  a  time 
on  the  surface  of  the  molten  metal  with  stir- 
ring. 


Question  No.  980.  As  a  subscriber  I  would 
like  to  obtain  information  on  a  matter  that 
has  been  very  annoying  to  me.  I  have  to  plate 
steel  hinges  with  both  brass  and  nickel. 
Sometimes  nickel  is  wanted  and  often  a  brass 
plate  is  desired.  In  plating  these  hinges  black 
streaks  show  after  the  deposit  has  been  put 
on.  These  streaks  start  from  the  hinge  joint 
and  go  upwards.  They  are  straight  and  seem 
to  buff  off  to  a  certain  extent,  but  we  do  not 
like  to  see  them  as  it  seems  to  indicate  that 
there  is  something  the  matter. 

Ansiver.  The  cause  of  the  streaks  coming 
from  the  hinge  joint  is  that  you  have  not 
washed  out  the  polishing  dirt  that  is  left  in 
there  after  polishing.  This  dirt  gradually 
works  out  during  plating  and  produces  the 
streaks  as  shown.  The  remedy  is  to  wash  out 
the  dirt  before  plating.  This  is  done  by  soak- 
ing the  hinge  in  whale-oil  soap,  fig-soap  or 
similar  soaps  used  for  this  purpose,  after 
which  the  hinge  can  go  through  the  regular 
alkali  solution  for  cleaning  off  grease  or  oil 
and  then  to  the  plating  bath. 

Question  No.  981.  In  making  fine  brass 
castings,  such  as  parts  of  gas  and  electric  fix- 
tures, art  metal  work  etc.,  is  it  customary  to 
pickle  the  castings  in  liydrofluoric  acid  to  re- 
move the  sand  which  adheres  to  the  furnace? 
The  castings  we  are  turning  out  are  coated 
with  sand  that  is  burned  on  and  we  cannot 
get  it  off  by  dips  or  sulphuric  acid  pickle. 

Answer.  You  will  have  to  use  hydrofluoric 
acid  to  remove  the  sand.  You  should  not  have 
such  poor  castings,  however,  and  it  is  not 
customary  in  the  trade  which  manufactures 
such  fine  castings  to  pickle  them  as  it  is  not 
necessary.  When  properly  made,  these  cast- 
ings will  require  no  pickling.  Either  your 
sand  is  not  suitable  for  the  purpose,  or  the 
metal  is  not  good.  The  castings  should  come 
from  the  sand  almost  clean.  It  is  customary 
to  dip  such  castings,  however,  as  this  cleans 
the  surface  and  allows  them  to  be  inspected 
for  imperfections.  To  make  the  finest  cast- 
ings with  the  best  surface,  the  metal  must  be 
good  and  the  face  of  the  mold  skin-dried.  If 
you  also  smoke  the  face  of  the  mold  the  cast- 
ings will  come  much   cleaner. 

Question  No.  985.  We  wish  to  pickle  some 
brass  and  composition  castings  in  hydrofluoric 
acid  to  remove  the  sand  that  has  burned  on 
them.  As  we  have  never  used  the  acid  before 
wish  to  ask  what  we  can  put  it  in?  We  know 
that  a  stone  crock  cannot  be  used  and  presume 
that  an  iron  tank  would  also  be  attacked. 

Ansiver.  You  can  use  a  wood  tank  if  vou 
wish  and  if  you  have  a  small  quantity  half  a 
barrel  will  answer.  The  barrel,  of  course, 
should  be  tight.  Dry  it  out  and  then  give  it 
a  heavy  coating  of  asphalt  applied  hot.  The 
barrel  can  even  be  used  without  lining,  but 
you  will  find  it  will  last  longer  if  lined  with 
the  asphalt.  The  best  kind  of  tank,  however, 
is  a  wood  one  lined  with  sheet  lead  with  the 
joints  burned  together,  but  this  is  more  ex- 
pensive than  the  wood  lined  with  asphalt.  If 
you  are  to  use  the  tank  continuously,  it  will 
he  more  economical  to  lin-e  with  lead. 
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989,971,  Apr.  18,  1911.  MOLDING  MA- 
CHINE. Charles  Herman  of  Zelienople, 
Pa.  Assignor  to  the  Herman  Pneumatic  Ma- 
chine Co.  of  Pittsburgh,  Pa.  The  object  of 
the    invention,    which    relates   to    molding   ma- 


chines of  the  jarring  type,  is  to  provide  such 
a  machine  with  means  for  guiding  the  pat- 
tern plate  in  its  movements,  and  at  the  same 
time  to  allow  the  cushioning  of  it  during  its 
striking  in  the  jarring  operation. 

989,170,  Apr.  II,  1911.  MOLDING  MA- 
CHINE. Alexander  Mathiesen  of  Armley, 
near  Leeds,  England.  A  molding  machine 
for  making  sand  molds  in  which  the  sand  is 
rolled  into  the  mold,  instead  of  rammed,  by  a 
series  of  small  rollers  which  roll  over  the 
surface  of  the  mold  when  the  sand  has  been 
placed  in  it. 

989,387,  Apr.  II,  igii.  CASTING  ^lA- 
CHINE.  Virgil  H.  Mills  of  Hubbard,  Texas. 
The  machine  is  for  casting  metals  under  pres- 
sure, particularly  small  quantities  such  as 
those  used  in  the  jewelry  or  dentistry  trades. 
The  metal   is  melted   on  the  top  of  the  mold, 


ta 
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and  then  a  plunger  is  forced  down  on  it  by 
compressed  air  so  as  to  render  it  air  tight, 
after  which  additional  pressure  releases  a 
valve  and  places  pressure  upon  the  metal 
itself  forcing  it  into  the  mold  cavity. 


988,506,  Apr.  4,  igii.  ROTARY  BRUSH. 
Rudolf  Radinse  of  Cleveland,  Ohio.  Assignor 
to  the  Manufacturers'  Brush  Co.  of  the  same 
place.     The  brusli  is  intended   for   foundry  or 


platers    Usc 


object  of  the  invention  is 


to  furnish  an  improved  means  of  holding  the 
wires  or  bristles,  of  which  the  brush  is  com- 
posed, in  place.  Reference  to  the  illustration 
will  indicate  the  method  of  performing  it. 

988,564,  Apr.  4,  191 1.  ANODE  :\IOLD. 
Ulysses  A.  Garred  of  Anaconda,  Montana. 
The  mold  is  intended  for  the  casting  of 
copper  anodes  for  electrolytic  refining.  The 
features   of   the   mold   are   allowing   an    anode 


to  be  cast  without  fins  or  rough  edges,  special 
provision  for  ejecting  the  casting,  dispensing 
with  cooling  or  coping  blocks,  and  giving  an 
anode  that  may  be  suspended  in  the  vat  read- 
ily. 

988,509,  Apr.  4,  191 1-  PROCESS  OF 
MANUFACTURING  METALLIC  MAN- 
GANESE AND  ALUMINUM  FLUORIDE. 
Walter  S.  Rockey  and  Hilliary  Eldredge  of 
New  York  City.  A  method  of  making  metal- 
lic manganese  and  aluminum  fluoride  at  the 
same  time.  Manganese  fluoride  is  reduced  by 
means  of  metallic  aluminum  at  its  melting 
temperature.  Fluor-spar  is  used  as  a  flux 
with  the   manganese   fluoride. 
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'M.553.  Apr.  4.  191 1.  APPARATUS  FOR 
SOLDERIXG  CHAINLIXKS.  Richard 
Dollinger  of  Pforzheim,  Germany.  Assignor 
to  the  lirm  of  Ernst  Gideon  Bek  of  the  same 
place.  A  machine  for  the  continuous  solder- 
ing  of   chain    links.      The   links    are    made   of 


wire  with  a  core  of  solder.  The  invention  re- 
lates more  particularly  to  the  method  em- 
ployed for  vibrating  the  links  as  they  are 
being  soldered,  so  as  to  prevent  adherence  to 
one   another. 

<)88.97^^,  Apr.  11.  191 1.  APPARATUS  FOR 
COATING  OBJECTS  WITH  SUB- 
DIVIDED .Metal.  George  L.  Cragg  of 
Chicago,  111.  .Assignor  to  the  Bradley  & 
\'rooman  Company  of  the  same  place.  An 
apparatus    for    coating    objects    with    bronze 


powder.  The  surface  of  the  object  is 
previously  coated  with  a  varnish  of  some 
kind  that  will  cause  the  bronze  powder  to 
adhere.  The  bronze  powder  is  carried  by  a 
blast  of  air  to  the  surface.  The  invention 
relates   to   the   method   of  applying  the   blast. 

089.593.  Apr.  18.  191 1.  MOLDING  MA- 
CHINE!. James  J.  Fitzsimmons  of  Balti- 
more. Md.  .Assignor  to  the  Central  Foundry 
Co.  The  molding  machine  is  so  constructed 
that  the  molds  are  completely  made  in  one 
operation  and  by  unskilled  labor.  The  im- 
provement is  in  the  method  of  constructing 
the  machine  and  it  is  operated  by  compressed 
air. 

•>89.573.  Apr.  18.  191 1.  SOLDER.  Joseph 
N.  Daudelin  of  St.  Hyacinthe,  Quebec,  Can- 
ada. .\  solder  to  be  used  more  particularly 
for  aluminum.  It  is  composed  of  the  follow- 
ing :  Silver.  22  grains  :  Phosphorus,  42  grains : 
Copper.  238  grains :  Lead.  1338  grains :  Tin, 
5051  grains:  .Aluminum.  50  grains;  and  Zinc. 
039  grains. 


989,818,  Apr.  18,  191 1.  DEVICE  FOR  AP- 
PLYING LIQUID  SOLDER.  Harry  K. 
Smith  of  Federalsburg,  Aid.,  automatic  device 
for  applying  solder    to  the    seams    of    sheet 


metal  cans.  A  tank  holds  the  molten  solder 
and  it  is  applied  to  the  joint  by  means  of 
nozzles  as  shown  in  the  illustration.  The 
supply  of  solder  is  controlled  by  valves. 

989.291,  Apr.  II,  191 1.  DEVICE  FOR 
POLISHING  CURVED  SURFACES.  James 
R.  Richardson  of  Pittsburgh,  Pa.  A  device 
for  grinding  and  polishing  rolls  without  taking 
them  out  of  their  housings. 

989,568,  Apr.  18,  1911.  ELECTRIC  FUR- 
NACE. Michael  R.  Conley  of  New  York 
City.  A  resistance  furnace  for  melting 
metals.  The  resistance  material  consists  of  a 
mixture  of  6o'"o  clay  and  40%  carbon  and 
the  shape  of  the  furnace  is  the  real  novelty. 
it  is  made  so  that  the  body  portion  is  of  low 
resistance,  while  the  part  in  which  the  melting 
takes  place  is  of  high  resistance. 

989.815.  Apr.  15.  1911.  STEREOTYPE 
CASTING  MOLD.  \\'alter  Scott  of  Plain- 
lield,  N.  J.  .\  method  of  casting  stereotype 
metal  and  the  feature  lies  in  the  manner  of 
p'ovins'  the  drag  of  the  mold  towards  and 
away   from  the  cope. 

(>88,834.  Apr.  4,  191 1.  TUBE  ROLLING 
Ralph  C.  Stiefel  of  Ellwood  City,  Pa.  As- 
signor to  the  Shelby  Steel  Tube  Company  of 
Pittsburgh,  Pa.  The  object  of  the  invention 
is  to  effect  the  rolling  out  of  a  tubular  blank 


upon  a  mandrel  in  the  most  expeditious 
manner  and  to  accomplish  the  entire  reduc- 
tion required  of  the  blank  by  a  few  sets  of 
rolls.  Also  to  produce  a  tube  of  true  circu- 
lar shape  which  shall  be  delivered  loose  upop 
the  mandrel  bar. 
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Plans  and  specifications  are  being  prepared 
by  Charles  T.  Main  of  Boston,  Mass.,  mill 
engineer  and  architect,  for  the  new  seven 
story  brass  foundry  of  the  Yale  &  Towne 
Mfg.  Co.,  of  Stamford. 

Negotiations  are  under  way  for  the  pur- 
chase of  the  so-called  "Burner  Shop"  of  the 
Bristol  Brass  Co.  at  Forestville,  Conn.,  by  the 
International  Silver  Co.,  of  Meriden,  Conn. 
This  company  manufactures  a  line  of  silver 
plated  wares  at  their  Forestville  plant. 

The  Rector  Gas  Lamp  Co.,  131  West  31st 
St.,  New  York  City,  has  purchased  a  factory 
in  Scranton,  Pa.,  and  will  equip  it  for  the 
manufacture  of  the  brass  portions  of  its 
lamps.  A  new  brick  building,  80  x  100  feet 
will  also  be  erected.  Gas  lamps  are  manufac- 
tured. 

Joseph  T.  Ryerson  &  Son  of  Chicago,  111., 
the  well  known  iron  and  steel  merchants, 
have  taken  the  American  agency  for  "Glyco 
Metal"  which  is  a  babbitt-metal  extensively 
sold  in  England.  It  is  the  invention  of  John 
Edward  Stead  of  Middlesbrough,  England, 
the  noted  metallurgist.  Joseph  T.  Ryerson  & 
Son  are  to  carry  a  complete  stock  of  the  metal 
at  their  various  warehouses.  It  is  made  in 
several  grades  to   suit  requirements. 

C.  C.  Griffin,  loi  West  Federal  St.,  Youngs- 
town,  Ohio,  has  secured  the  interests  of  the 
late  R.  H.  Marshall  of  Scottdale,  Pa.,  in  his 
patents  for  the  elctrodeposition  of  a  silver 
and  nickel  alloy.  The  process  is  intended  for 
depositing  this  silver  and  nickel  alloy  upon 
goods  usually  silver  plated.  Coffin  hardware, 
flat-ware  and  hollow-ware  are  examples  of 
this  kind  and  the  use  of  the  two  metals  pro- 
duces a  white  deposit  at  a  low  cost. 

The  Hanson  &  Van  Winkle  Co.,  of  Newark, 
N.  J.,  and  with  branch  offices  in  Chicago  and 
New  York  City,  manufacture  an  exceptionally 
complete  line  of  polishing  and  buffing  com- 
positions. In  tripoli,  a  number  of  different 
grades  are  manufactured  to  meet  any  require- 
ment. Their  "Old  Style"  (O.  S.  brand)  is 
their  best  grade  and  is  used  by  many  con- 
cerns with  such  excellent  results  that  the  extra 
cost  is  waranted.  In  white  polishing  com- 
positions a  large  assortment  is  made  to  meet 
any  requirement  or  price.  All  grades  and 
■kinds  of  rouge  and  crocus  compositions  are 
made  from  the  finest  for  gold  and  silver,  to 
the  most  inexpensive  kinds  for  cheaper  metals. 
In  special  grades,  black  rouge  is  now  pre- 
ferred by  many  for  silver  and  for  use  on 
born,  celluloid,  and  other  similar  substances. 
Emery  paste  and  cake  are  made  to  suit  every 
requirement.  The  Hanson  &  Van  Winkle  Co. 
have  recently  issued  a  new  catalogue  of  their 
buffing  and  polishing  compositions  in  which 
all  grades  are  described,  and  is  an  extremely 
useful  and  instructive  book.  Every  plater 
and  polisher  will  find  it  valuable  and  it  will 
be  sent  upon  request. 


A  new  stockroom,  40  x  86  feet,  is  to  be 
erected  by  the  Ball  &  Socket  Co.,  of  West 
Cheshire,  Conn.,  manufacturer  of  buttons,  and 
sheet  metal  and  wire  specialties. 

Fretz,  Gross  &  Co.,  1015  Diamond  St.,  Phil- 
adelphia, Pa.,  manufacturers  of  umbrella 
hardware,  have  acquired  property  at  26th  St. 
and  Sedgley  Ave  .in  that  city  and  will  erect 
a  new  plant  on  it.  A  one  story,  concrete  fac- 
tory will  be  built.  Umbrella  tubing  and 
hardware  will  be  made. 

The  plant  of  the  New  Jersey  Zinc  Co.,  at 
South  Bethlehem,  Pa.,  has  been  shut  down 
and  will  be  abandoned.  The  employees  of  the 
plant  have  been  transferred  to  the  new  works 
of  the  company  at  Palmerton,  Pa.  No  de- 
cision has  yet  been  reached  about  the  disposal 
of  the  South  Bethlehem  plant  and  it  has  not 
been  sold  to  the  Bethlehem  Steel  Co.,  as 
reported. 

The  Divine  Bros.  Co.,  of  Utica,  N.  Y.,  man- 
ufacturers of  buff-wheels  and  polishing 
wheels  of  all  kinds,  have  recently  increased 
their  capital  stock  in  order  to  make  enlarge- 
ment of  their  plant.  The  stock  has  been  in- 
creased from  $50,000,  to  $100,000.  The  new 
mill  will  be  a  three  story  and  basement 
structure  46x115  feet,  and  will  front  on 
Hotel  St.  About  120  hands  are  now  em- 
ployed, but  it  is  expected  that  200  will  be 
needed  when  all  the  improvements  have  been 
made. 

The  Yale  &  Towne  Mfg.  Co.,  of  Stamford, 
Conn.,  one  of  the  largest  manufacturers  of 
builders'  hardware  in  the  United  States,  is  to 
establish  a  plant  for  the  manufacture  of  their 
products  in  St.  Catherines,  Ont.  Canada.  The 
ground  for  the  plant  has  been  obtained  and  it 
is  hoped  that  the  works  can  be  completed  by 
1912.  The  same  classes  of  goods  manufac- 
tured in  the  United  States  will  be  made.  A 
brass  foundry  and  plating  plant  will  be  re- 
quired. The  companv  have  had  the  establish- 
ment of  a  Canadian  plant  under  consideration 
for  some  time,  and  have  only  recently  decided 
upon  a  location. 

The  Standard  Rolling  Mills,  363  Hudson 
Ave.,  Brooklyn,  N.  Y.,  are  manufacturers  of 
all  grades  of  sheet  britannia-metal  and  other 
white  metals  for  stamping,  spinning  or  draw- 
ing into  ornamental  goods.  They  also  do 
casting,  rolling  and  refining  for  the  trade. 
They  make  all  grades  of  metal,  from  the 
highest  grade  britannia  metal  to  the  most  in- 
expensive kinds  for  the  cheaper  classes  of 
work.  They  number  among  their  customers 
many  of  the  leading  metal  concerns  in  the 
United  States  and  are  always  desirous  of 
qiuting  prices  or  giving  information  to  con- 
cerns who  are  consumers  of  sheet  metals  for 
the  above  purposes.  A  new  product  of  the 
company  is  "Duplex  Britannia  Metal"  which 
has  many  new  uses.  They  solicit  inquiries 
about  it  and  will  be  pleased  to  supply  all  in- 
formation upon  request. 
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The  International  Silver  Co.  of  Meriden, 
Conn.,  have  been  awarded  the  contracts  for 
the  silver-ware  to  be  used  in  the  new  Hotel 
Taft  in  New  Haven,  Conn.  The  cost  of  the 
ware  will  be  about  $25,000. 

The  Wire  Specialty  Co.,  549  Fulton  St., 
Chicago,  111.,  manufacturers  of  small  wire 
goods  and  wire  forming  machinery,  are  to 
move  their  plant  to  South  Bend,  Ind.,  where 
larger  quarters  will  be  had  and  more  exten- 
sive facilities  for  manufacturing. 

Jeandheur  Bros,  of  Newark,  N.  J.,  are  now 
carrying  on  platinum  plating  for  the  trade. 
They  announce  that  there  is  quite  a  trade  in 
it  upon  jewelry  work  and  it  is  believed  that 
they  are  the  only  company  now  making  a  bus- 
iness of  platinum  plating  for  the  jobbing 
trade. 

The  Fairview  Foundry  Co.  of  Detroit,  Mich 
iron,  brass  and  aluminum  founders,  have  in- 
creased their  capital  stock  from  $100,000  to 
$200,000.  A  new  site  has  been  purchased  in 
the  Fo.x  Creek  district  of  Detroit  and  it  is 
stated  that  a  new  plant  will  be  erected  on  it. 
The  company  is  affiliated  with  the  Chalmers 
Motor  Co.  of  Detroit,  Mich.,  automobile 
manufacturers. 

The  Bristol  Co.,  Waterbury,  Coim.,  manu- 
facturers of  the  "Bristol"  Recording  Instru- 
ments, have  just  issued  a  new  Bulletin  No. 
147  A  describing  the  Bristol-Durand  Radii 
Averaging  Instrument  and  its  applications. 
This  bulletin  will  be  found  valuable  to  those 
interested  in  recording  instruments.  The 
company  are  also  sending  out  Bulletin  No. 
146  A.  describing  Bristol's  Long  Distance  Re- 
cording Tachometer.  This  is  used  for  record- 
ing the  revolutions  of  shafting,  engines,  etc. 

The  Loeb  Electrochemical  Co.,  467  Green- 
wich St..  New  York  City,  have  purchased 
the  assets,  stock  and  fixtures  of  the  bank- 
rupt Levett  Mfg.  Co.,  of  New  York  City, 
formerly  manufacturers  of  plating  and  polish- 
ing equipment  and  supplies.  The  Levett  Mfg. 
Co.,  recently  purchased  the  business  of  the 
Zucker  &  Levett  &  Loeb  Co.,  of  New  York 
City  which  went  into  bankruptcy,  and  after- 
wards became  bankrupt  themselves.  Walter 
Loeb,  of  the  Loeb  Electrochemical  Co.,  was 
formerly  connected  with  the  Zucker  &  Levett 
&  Loeb  Co. 

The  Hoyt  Metal  Co.,  iii  Broadway,  New 
York,  the  well  known  producers  of  white 
metals,  have,  after  years  of  experimenting, 
succeeded  in  producing  a  substitute  for 
britannia-metal.  This  material  is  made  of 
two  kinds  of  metals.  A  cheap  metal  is  used 
on  one  side  and  britannia-metal  on  the  other. 
The  whole  is  then  rolled  into  sheet.  This 
sheet  metal  can  then  be  used  for  making 
stamped  metal  goods,  such  as  brush  and 
mirror  barks,  casket  name  plates  and  metal 
novelties  at  a  cost  for  the  metal  of  $300  less 
per  ton  than  when  ordinary  britannia  metal  is 
used.  Samples  of  this  metal  will  be  submitted 
tn  manufacturers  and  users  of  britannia  metal 
should  investigate  this  cheap  substitute  as  it 
will  save  money  for  them. 


The  Irving  Mfg.  Co.,  has  been  organized  at 
35  Austin  St.,  Newark,  N.  J.,  to  manufacture 
loK  and  14K  jewelry. 

The  machinery  of  the  American  Valve  & 
Meter  Co.,  of  Cincinnati,  Ohio  is  now  being 
moved  to  the  new  plant  on  Spring  Grove  Ave. 
in  that  city  and  it  is  expected  that  the  plant 
will  be  in  operation  in  about  30  days. 

The  Finished  Parts  Mfg.  Co.,  have  incorpo- 
rated their  company  and  are  now  known  as 
the  Finished  Parts  Mfg.  Co.  Inc.  The  works 
of  the  company  have  also  been  moved  from 
68  Orchard  St.,  Newark,  N.  J.,  to  359  Mul- 
berry St.,  where  larger  quarters  are  had. 
The  manufacture  of  die  castings  is  carried 
on. 

The  J.  \'V.  Paxson  Company,  Philadelphia,. 
Pa.,  manufacturers  and  dealers  in  foundry 
supplies  and  equipment,  have  recently  placed 
on  the  market  a  new  type  of  sand  mixer  and 
blender  for  molding  sands  which  is  operated 
upon  the  principle  of  the  Chili  mill,  thus  thor- 
oughly mixing  and  blending  the  sand  treated. 
Circulars  will  be  sent  upon  request. 

The  Spirella  Co.  of  Meadville,  Pa.,  manu- 
facturers of  corsets  and  corset  hardware  and 
trimmings,  are  to  move  their  plant  to  Niagara 
Falls,  N.  Y.,  where  a  site  of  four  acres  has 
been  acquired  on  Whirlpool  Ave.  A  new  fac- 
tory to  cost  $400,000  is  to  be  built.  A  smaller 
plant  will  also  be  erected  on  the  Canadian 
side.  This  company  carries  on  an  electro- 
plating plant  in  connection  with  their  business. 

A  new  foundry  is  being  constructed  by  the 
Standard  Brass  Casting  Co.  of  Oakland,  Cal. 
It  is  100  X  100  feet  and  two  stories  high. 
Additional  oil  furnaces  are  being  installed 
and  which  will  give  a  capacity  of  7,000  lbs. 
per  heat.  A  five  ton  travelling  crane  is  also 
being  erected.  The  company  will  soon  occupy 
the  new  foundry  and  additional  equipment 
will  be  purchased  from  time  to  time. 

The  Lorain  Metal  Products  Co.  of  Lorain, 
Ohio  has  been  organized  and  has  taken  over 
the  following  companies:  O'Brien's  Brass 
Works,  brass  founders  ;  the  Stauder  Foundry, 
iron  founders :  and  B.  R.  Maddock's  Pattern 
Shop.  B.  R.  Maddock  will  be  in  charge,  but 
no  incorporation  papers  will  be  taken  out  at 
present.  The  office  of  the  company  are  in 
Lorain  Block,  Lorain,  Ohio. 

The  Tottenville  Copper  Co..  Tottenville,  N. 
Y.,  makes  a  specialty  of  producing  alloys  of 
copper,  tin,  lead  and  spelter  in  accordance 
with  specifications.  Their  specialties  are : 
Bronze  Valve  Metal  for  manufacturing  valves 
and  high  grade  steam  metal  parts.  Yellow 
Ingot  ]\Ictal  for  manufacturing  high  grade 
plumbers'  brass  goods.  Manganese-Bronze 
Ingot  made  according  to  U.  S.  Navy  Specifica- 
tions and  used  by  shipbuilders  and  automobile 
manufacturers.  Phosphor-Bronze  Ingot  ac- 
cording to  standard  formula.  Steam-Metal 
Composition  Ingot  for  manufacturing  ordi- 
nary red  metal  parts  and  steam  specialties. 
Prices  will  be  submitted  upon  application  and 
other  information  gladly  given  upon  request. 
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The  Peerless  Surface  ^Machine  Co.,  manu- 
facturers of  grinding  and  polishing  machines, 
have  moved  to  222  \\'ashington  St.,  Newark, 
X.  J. 

The  Philadelphia  Coppersmithing  Co.,  119 
Florist  St.,  Philadelphia,  Pa.,  have  purchased 
property  adjoining  their  plant,  and  will  erect 
new  works  on  it. 

The  Otto  Higel  Co.  Ltd.,  of  Toronto,  Can- 
ada, manufacturers  of  automatic  piano  play- 
ers, are  to  establish  a  plant  in  Buffalo,  N.  Y. 
Large  quantities  of  aluminum  are  to  be  used 
in  the   manufacture   of  these   players. 

The  Royal  Silver  Mfg.  Co.,  has  started  in 
the  manufacture  of  sterling-silver  novelties 
and  sterling-silver  mesh  bags  at  46  Oliver 
St..  Newark,  N.  J.  W.  T.  Goldsmith  is  pres- 
ident of  the  company  and  R.  Udell,  secretary 
and  treasurer. 

The  Kroenert  Smelting  &  Refining  Co.,  6620 
Kelly  St.,  Pittsburgh,  Pa.,  are  now  manufac- 
turing solder,  refined  spelter  and  babbitt- 
metals  under  the  personal  supervision  of 
Joseph  J.  ^IcDermott,  who  has  had  over 
thirty  years  of  exyerience  in  this  line  of  work. 

The  :\Ianville  Bros.  Co.,  25-33  Benedict  St.. 
Waterbury,  Conn.,  manufacturers  wire  and 
metal  working  machinery,  have  just  issued  a 
new  catalogue  of  foot  presses  describing  the 
various  types  of  goods  which  they  manu- 
facture. This  cataloo^ue  will  be  sent  to  those 
desiring  it. 

S.  Sternau  &  Co.,  195  Plymouth  St.,  Brook- 
lyn, N.  Y.,  manufacturers  of  hollow-w^are 
siich  as  chafing  dishes,  alcohol  lamps  and 
household  novelties,  are  to  build  a  new  plant 
and  have  alreadv  awarded  the  contract  for  it. 
The  new  building  will  be  10  stories  high, 
85  X  122  feet  and  of  concrete. 

The  Los  Angeles  Brass  Works  and  the 
Liebfried  Brass  Mfg.  Co.,  both  of  Los  An- 
geles, Cal.,  have  consolidated  under  the  name 
of  the  Los  Angeles  Brass  ^Nlfg.  Co.,  with  a 
capital  stock  of  $25,000.  The  plant  is  located 
at  711  North  Main  St.  The  plant  uses  oil  for 
fuel  and  has  a  daily  melting  capacity  of 
3,000  lbs. 

The  Pittsburgh  Testing  Laboratory  of 
Pittsburgh.  Pa.,  established  in  1881,  have 
moved  to  their  new  building  at  the  corner  of 
7th  and  Bedford  Aves.  in  that  city.  Better 
facilities  and  larger  quarters  are  now  had  for 
carrying  on  their  work.  The  laboratories  are 
fitted  up  for  prompt  service  and  the  latest 
machinery  and  devices  for  performing  chem- 
ical work  have  been  installed. 

The  General  Bakelite  Co.,  100  William  St., 
New  York  Cit}%  issue  a  catalogue  and  com- 
plete description  of  their  various  products  and 
which  gives  some  very  interesting  informa- 
tion about  their  goods.  Bakelite  is  a  new 
product  and  the  catalogue  tells  all  about  it. 
It  will  be  found  well  worth  perusal,  and  as 
bakelite  is  used  for  solid  material,  varnishes 
and  lacquers,  it  has  wide  application.  The 
catalogue  li:i-  ' n  nrepared  for  general  dis- 
tribution. 


The  Wetmore  Adding  Machine  Co.,  of 
Milwaukee,  Wis.,  manufacturer  of  computing 
machines,  is  to  move  to  Detroit,  ]\Iich. 

The  Hawley  Down  Draft  Furnace  Co.  of 
Chicago,  111.,  oil  furnace  manufacturers,  have 
reduced  their  capital  stock  from  $500,000  to 
$3(jO,ooo  and  the  number  of  directors  from 
seven  to  three. 

Douglas  &  Lomason  of  Detroit,  Mich.,  man- 
ufacturers of  brass  and  other  metal  specialties, 
hardware  for  automobiles  and  automobile 
specialties,  are  to  erect  a  new,  two  story  con- 
crete  building. 

The  United  States  Reduction  Co.,  manu- 
facturers of  aluminum,  babbitt,  and  other 
white  metals,  have  moved  from  505  ]^Ianhat- 
tan  Building,  Chicago,  111.,  to  their  new 
offices  at  410-426  South  Clinton  St.  where 
their  new  Chicago  w-arehouse  is  also  located. 
G.  J.  Nikolas  &  Co.,  1227- 1229  Van  Buren 
St.,  Chicago,  111.,  the  well  known  manufactur- 
ers of  lacquers,  are  sending  out  to  the  trade 
an  unique  and  useful  calendar.  It  is  made 
practically  continuous  and  is  good  for  no 
years.  As  sent  out,  the  calendar  can  be  used 
for  years   from   1810  to   1920. 

The  Sharon  Iron  &  Metal  Co.  has  been  or- 
ganized in  Sharon,  Pa.,  with  a  capital  stock 
of  $50,000  to  deal  in  iron  and  brass.  They 
have^  taken  over  the  business  formerly  con- 
ducted by  Carnick  Bros.  &  Speer.  They  have 
also  secured  the  plant  formerly  occupied  by 
the  Damascus  Brake  Beam  Co. 

The  Bruce-Macbeth  Engine  Co.,  of  Cleve- 
land, Ohio,  manufacturers  of  gas  engines, 
have  recently  issued  a  new  catalogue  of  gas 
engines  which  they  manufacture  and  which 
gives  various  data  on  the  subject.  Their 
engines  are  made  in  large  and  small  sizes  and 
are  started  by  compressed  air.  They  are  also 
vertical  type. 

The  Crane  Valve  Co.,  of  Bridgeport,  Conn., 
manufacturers  of  iron  and  brass  steam  valves, 
have  recently  awarded  a  contract  for  a  heavy 
machine  shop  50x353  feet.  The  contract 
has  been  let  to  the  W.  H.  Boardman  Co.  of 
New  York  City,  through  the  Hooper-Falkenau 
Engineering  Co.,  of  165  Broadway,  New  York 
City,  their  consulting  engineers.  This  shop 
will  be  served  by  travelling  cranes. 

The  Le  Grand  Bronze  Company  of  Plain- 
field,  N.  J.,  brass  and  bronze  founders,  have 
purchased  a  plot  of  ground  in  Bayonne,  N.  J., 
where  a  new  foundry  is  to  be  erected.  When 
completed,  the  plant  will  be  moved  to  that 
location.  The  foundry  will  be  40x80  feet, 
one  story  high  and  of  concrete  construction. 
Eight  furnaces  are  to  be  installed  and  a  trav- 
elling crane. 

Rockhill  &  Vietor,  114  John  St.,  New  York 
City,  manufacturers  of  the  "Nonesuch"  plat- 
ing machines,  both  single  and  double  cylinder, 
have  recently  issued  a  printed  instruction 
sheet  giving  the  necessary  data  for  operating 
their  machines.  These  instructions  are  very 
complete  and  indicate  the  care  with  which  the 
matter  has  been  taken  up.  They  will  be  sent 
to  those  who  desire  them. 
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Tlie  Win.  B.  Faber  Co.,  of  Philadelphia, 
Pa.,  manufacturers  of  sterling  silver  goods, 
have  moved  to  733  Sansom  St.,  in  that  city. 

The  Standard  Galvanizing  &  Mfg.  Co.,  726 
Canal  Road,  Cleveland,  Ohio,  have  now  incor- 
porated their  company  with  a  capital  stock  of 
$15,000. 

The  Davies-Manson  Co.,  of  Newark,  X.  J., 
manufacturers  of  jewelry,  have  been  pur- 
chased by  a  new  company  called  the  Steeber- 
Vanderelst  Co. 

The  :\Iitchell  &  Van  :kreter  Co..  of  Potts- 
town,  Pa.,  and  Philadelphia,  Pa.,  manufactur- 
ers of  plumbers'  brass  and  iron  goods,  are  to 
erect  an  addition  to  their  iron  works  at  Potts- 
town. 

The  :\Iiami  Cycle  &  .Mfg.  Co.,  of  Middle- 
town,  Ohio,  manufacturers  of  bicycles,  are  to 
add  two  new  buildings  to  their  plant.  One 
will  be  two  stories  high  and  the  other  three 
stories. 

The  Patented  Specialties  Mfg.  Co.,  has  been 
incorporated  in  Cincinnati,  Ohio,  with  a  cap- 
ital stock  of  $10,000  and  will  manufacture 
metal  sash  and  window  frames.  The  office  is 
at    1610  Reading   Road. 

L.  C.  Smith  &  Bro.  of  Syracuse,  N.  Y., 
typewriter  manufacturers,  have  commenced 
the  erection  of  their  new  8  story  factory  in 
that  cit}-.  It  will  be  54  x  201  feet  and'  on 
East  Washington  St. 

^  The  Elizabethtown  Smelting  &  Refining 
Co.  of  Lyons  Plains,  X.  J.,  sweep  smelters 
and  gold  and  silver  refiners,  are  preparing  to 
move  their  plant  in  the  near  future  to  Newark, 
N.  J. 

The  Jungers  Stove  &  Range  Co.,  has  been 
organized  in  Grafton,  Wis.,  and  will  manu- 
facture stoves  and  ranges.  A  new  plant  will 
be  built  and  which,  it  is  expected,  will  be  in 
<)peration  by  Sept.   ist. 

The  Decker  Mfg.  Co.,  of  Keokuk,  Iowa, 
mamifacturers  of  hardware  specialties  is 
erecting  a  new  plant  at  a  cost  of  about 
$25,000.  It  is  of  brick  50  x  140  feet.  The  old 
l)lant  will  then  be  abandoned. 

Charles  Park,  formerly  with  the  Eastwood- 
Park  Co.  of  Newark,  N^.  J.,  is  to  start  a  fac- 
tory in  that  city  for  the  manufacture  of 
sterling-silver  and  German-silver  novelties 
and  toilet  goods.  The  factory  will  be  located 
in   the   Crane   building. 

b'ire  broke  out  in  the  lacquer  room  of  the 
Stanley  Works  at  New  Britain,  Conn.,  on 
May  gth,  and  damaged  their  plant  to  the  ex- 
tent of  $50,000.  .\  large  quantity  of  lacquer 
was  destroyed.  Builders'  hardware  is  manu- 
factured by  the  company  and  a  considerable 
quantity  of  finished  goods  were  damaged. 

John  Hassall,  Inc.,  Clay  and  Oakland  Sts., 
Brooklyn,  N.  Y.,  manufacturers  of  small  nails, 
escutcheon  pins,  rivets  and  studs,  is  now 
carrying  on  barrel  electroplating  for  the  trade. 
All  kinds  of  small  metal  goods  will  be  brass, 
copper,  nickel,  tin  or  zinc  plated  and  with 
an  excellent  c<ilor  and  highly  polished. 


The  ]\Iiller  Safety  Lock  Co.,  recently  incor- 
porated in  Peoria,  111.,  with  a  capital  stock  of 
$2,400  will  manufacture  safety  door  locks  for 
elevators. 

The  Consolidated  Hardware  Mfg.  Co.,  of 
Hamilton.  Ont.,  Canada  are  increasing  their 
capacity  by  the  addition  of  new  machinery. 
Three  times  the  former  capacity  is  now  had. 

At  the  recent  meeting  of  the  stockholders 
of  the  "Excelsior  Brass  Co.,  of  Reading,  Pa., 
the  following  officers  were  elected  :  President, 
Herbert  E.  Woodward  ;  vice-president,  George 
Wicklein ;  treasurer,  Henry  Etheridge :  and 
secretary.  Louis  ]\I.  Gantert.  Plumbers"  brass 
goods  are  manufactured. 

The  plant  and  business  of  the  American 
Wire  Brush  Co.,  of  New  York  Citv  has  been 
purchased  by  the  Osborn  Mfg.  Co.,  of  Cleve- 
land, Ohio.  The  new  owners  will  operate  it 
under  their  own  name  and  it  will  be  known 
as  the  Eastern  Division  of  the  Osborn  Mfg. 
Co.  The  works  have  been  moved  from  277 
Greenwich  St.  to  202  Center  St.,  New  York 
Citv. 


Personal. 

Sherman  Paris  has  succeeded  H.  S.  Snyder 
as  advertising  manager  of  the  Joseph  Dixon 
Crucible  Co.  of  Jersey  City,  N.  J. 

John  D.  Ryan,  president  of  the  Amalga- 
mated Copper  Co.,  has  been  elected  president 
of  the  United  Metals  Selling  Co.  of  Xew 
York  City,  to  succeed  Adolph  Lewisohn. 

D.  W.  Robinson,  formerly  in  charge  of  the 
plating  room  of  the  Blickensderfer  Typewriter 
Co.  of  Stamford,  Conn.,  has  taken  charge  of 
the  plating  rooms  of  the  Remington  Type- 
writer Co.  at  Ilion,  N.  Y. 

Wiliam  A.  Spear  has  become  associated 
with  the  Cleveland  office  of  the  Waterbury 
Parrel  Foundry  &  Machine  Co.,  of  Water- 
bury,  Conn.,  manufacturers  of  brass  rolling 
and  working  machinery,   presses,   etc. 

Reuben  Hill,  formerly  with  the  New 
Departure  Company  of  Bristol,  Conn.,  and 
later  with  the  Hudson  Motor  Car  Co.,  of 
Detroit,  ]\Iich.,  has  been  made  general  man- 
ager  of   the    Detroit   Lubricator   Co. 


Obit\iary. 


Millard  ¥.  Willfong.  president  of  the 
Millard  F.  Willfong  Iron  Works  Co.,  of  Phil- 
adelphia, Pa.,  manufacturers  of  galvanizing 
kettles  etc.,  died  on  April  oth.  He  had  been 
the  head  of  the  company  for  40  years. 

Ludwig  Wolff,  president  of  the  L.  Wolff 
Mfg.  Co.  of  Chicago,  111.,  manufacturers  of 
plumbers'  brass  goods,  died  at  his  home  in 
that  city  after  a  long  illness.  He  was  born 
in  Germany  in  1836  and  emigrated  to  this 
country  in  1854.  His  first  employment  was 
as  coppersmith  for  the  Chicago  &  North- 
western   R.    K. 
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Current  Metal   and  Supply  Prices. 

Thete  Prices  are  net  and  are  for  moderate  quantities.       Smaller    quantities   command    higher 

prices.      Prices  subject  to  fluctuation. 


.22 

.07 
.20 
.55 
.12 


Acetone,    pure,    98-99% ^■ 

Acid,    Acetic,    pure,    30% .-Ip. 

Acid,  Arsenious   OVhite    Arsenic)    ro. 

Acid,     Benzoic     ^■ 

Acid,  Boracic   (Boric),  pure rb. 

Acid,   Hydrochloric,    see  Acid,   Muri- 
atic. 

Acid,   Hydrofluoric,    30% ib. 

Acid,   Hydrofluoric,    50% fb. 

Acid,    Muriatic,    20° J^- 

Acid,   Muriatic,   c.   p.,   20° m. 

Acid,    Nitric,    38° ^■ 

Acid,    Nitric,    40° rb- 

Acid,    Nitric,    42°... Id. 

Acid,    Nitric,    c.    p n>- 

Acid,     Sulphuric,    66° Ih. 

Acid,    Sulphuric,    c.    p rb- 

Alcohol,     Wood &al. 

Alcohol,    Denatured    &al. 

Alum      JD- 

Ammonium    Sulphate    rb. 

Aluminum,  Metallic,  in  Ingots rb. 

Aqua-Fortis,   see  Acid,   Nitric. 
Ammonia     Water    (Aqua- Ammonia), 

20°     n>- 

Ammonia     Water    (Aqua- Ammonia), 

26°      Ih. 

Ammonia    Water,    c.    p th. 

Ammonium    Carbonate,    lump lb. 

Ammonium      Chloride       (Sal-Ammo- 
niac)        Ih- 

Ammonium    Hydrosulphuret    tb. 

Ammonium    Sulphate    fb. 

Ammonium    Suphocyanate    lb. 

Amyl    Acetate    sal. 

Antimony ib. 

Aisenic,     Metallic     lb. 

Arsenic,   White    (Acid  Arsenious)    lb. 
Argols,  White   (Cream  of  Tartar)   lb. 

Asphaltum,     Commercial     lb. 

Asphaltum,    Egyptian    (Bitumen)    lb. 

Benzine     saL 

Benzol,    Pure    &al. 

Bismuth,    Metallic     Ib. 

Bitumen,  see  Asphaltum. 
Blue-Vitriol,  see  Copper  Sulphate. 

Borax,   Crystals  or  Powdered    lb. 

Borax   Glass    Ib. 

Cadmium,    Metallic    Ib. 

Carbon    Bisulphide    Ib. 

Calcium       Carbonate       (Precipitated 

Chalk)      Ib 

Chrome-Green     lb- 
Copper,   Lake,    (carload)    tb. 

Copper,    Lake,    (cask)     Ib. 

Copper,    Electrolytic,    (carload)    .  .tb. 

Copper,   Electrolytic,     (cask)    Ib. 

Copper,    Casting,    (carload)    lb. 

Copper,   Casting,    -cask)    Ib. 

Cupper  Aceiaie   ("VerUlgris)    lb. 

Copper   Carbonate,    dry    tb. 

Copper   Sulphate    (Blue-Stone)    ...lb. 
Copperas,   see   Iron   Sulphate. 
Corrosive  Sublimate,   see   Mercury  Bichloride. 
Cream-Tartar,    see   Potassium   Bitartarate. 

Cryolite     Ih-  -12 

Cyanide,  see  Potassium  Cyanide. 

Dextrin     I^-  -J^ 

Emery    Flour    tb.  .04 

Emery.  F  F  &  F  F  F tb.  .03 

Flint,    powdered     tb.  ,, 

Flunr-Snar     tb.  .01% 

Fusel-Oil     gal.  2.40 

Gold  Chloride    dwt.  .60 

Gum    Copal    lb.  -30 

Gum    Guiacum    tb.  .26 

Gum   Mastic    lb.  -70 

Gum     Sandarac    tb-  -35 

Gum    Shellac,    brown    tb.  .50 

Gum   Shellac,   white    tb.  .60 

Iron    Perchloride    lb.  .25 

Iron    Sulphate    (Copperas)    lb.  .05 

Lead  Acetate   (Sugar  of  Lead)    .  .  .tb.  .15 

Lead,  Pig   tb.  .04% 


.04 

.10 
.02 

.07 

.05% 

.05% 

.06  y* 

.08 

.01% 

.06 

.50 

.55 

.04 

.07 

.21% 


.04% 

.06  y* 

.08 

.15 

.12 

.30 

.07 

.50 
2.40 

.09% 

.15 

.20 

.31 

.05 

.30 

.15 

.75 
2.00 


.10 
.35 
.75 
.10 

.10 

.50 

.12% 

.12% 

.12% 

.12% 

.12 

.12  y* 

.35 
.25 
.09 


Lead,    Red Ib.  .12 

Lead,   Yellow  Oxide    (Litharge)    ..tb.  .12 
Liver  of   Sulpliur,    see  Potassium   Sulphide. 

Manganese,  Ferro,   80%   tb.  .10 

Manganese,   Metallic,   pure   tb.  .75 

Magnesium,    Metallic    tb.  1.50 

Mercury  Bichloride    (Corrosive  Sub- 
limate)       tb.  .93 

Mercury,    Metallic    (Quicksilver) .  .tb.  .52 

Mercury   Nitrate    tb.  1.50 

Mercury   Oxide,   yellow    tb.  1.80 

Nickel     and     Ammonium      Sulphate 

(Double    Salts)     tb.  .15 

Nickel  Carbonate,  dry    tb.  .60 

Nickel   Chloride    Ib.  .50 

Nickel    Metallic    Ib.  .45 

Nickel   Sulphate    (Single   Salts)    ..tb.  .25 
Nitre    (Saltpetre),    see   Potassium    Nitrate. 
Oil  of  Vitriol,  see  Acid,  Sulphuric. 

Paraffine     tb.  .15 

Phosphorus,    yellow    Ib.  .40 

Phosphorus,    red    Ib.  1.10 

Pitch     Ib.  .05 

Plaster  of  Paris,  Dental bbl.  4.0O 

Platinum   Chloride    oz.  25.00 

Platinum    Metallic    oz.  43.50 

Potash-by-Alcohol,    in    sticks Ib.  .50 

Potash,      Caustic      (Potassium     Hy- 
drate)        Ib.  .08^ 

Potassium    Bichromate    Ib.  .14- 

Potassium    Bitartarate      (Cream     of 

Tartar)      lb.  .31 

Potassium  Carbonate    (Pearlash)   tb.  .10 

Potassium   Chlorate    tb.  .15 

Potassium    Cyanide    tb.  .25 

Potassium    Iodide    tb.  2.25 

Potassium  Nitrate    (Nitre    or    Salt- 
petre)       Ib.  .10 

Potassium    Permanganate    tb.  .17 

Potassium,   Red  Prussiate   Ib.  .60 

Potassium,   Yellow  Prussiate    ....lb.  .24 
Potassium    Sulphide    (Liver   of   Sul- 
phur)      It).  .16 

Potassium  Sulphuret,  see  Potassium  Sulphlds. 


Potassium    Sulphocyanate    Ib. 

Pumice,    Ground    Ib. 

Quartz,    Powdered     lb. 

Rosin,     Yellow tb. 

Sal-Ammoniac,  see  Ammonium  Chloride. 

Sal-Soda,  see  Sodium  Carbonate. 

Silver    Chloride,    dry oz. 

Silver    Cyanide    oz. 

Silver,    Fine    oz. 

Silver   Nitrate,    crystals    oz. 

Soda-Ash      tb. 

Sodium  Biborate,  see  Boraic. 

Sodium    Bisulphite    tb. 

Sodium  Carbonate  (Sal-Soda),  crys- 
tals      tb. 

Sodium   Hydrate    (Caustic   Soda)    Ib. 

Sodium  Hydrate  (Caustic  Soda)  by 
Alcohol    (in   sticks)    Ib. 

Sodium    Hyposulphite     ("Hypo")     lb. 

Sodium    Metallic    tb. 

Sodium    Nitrate     Ib. 

Sodium   Phosphate    tb. 

Sodium   Silicate    (Water- Glass)    ..tb. 

Soot,    Calcined    tb. 

Spelter,  see  Zinc. 

Sugar  of  Lead,  see  L  sad  Acetate. 

Sulphur    (Brimstone)     in    lump    ..lb. 

Tin     Chloride    tb. 

Tin,    Metallic    tb. 

Turpentine,    Venice    tb. 

Verdigris,   see  Copper  Acetate. 

Water,   Distilled    gal. 

Water-Glass,  see-  Sodium  Silicate. 

Wax,   Beeswax,   yellow    tb. 

Wax.    Carnauba    Ib. 

Whiting   (Ground  Chalk)    Ib. 

Zinc    Carbonate,    dry    Ib. 

Zinc    Chloride     ID. 

Zinc,    Sulphate     tb. 

Zinc,     (spelter)     Ib. 


.70 
.05 
.01 
.04 


.75 
1.00 
.5S 
.50 
.05 

.15 

.02: 
.05 

.45 
.04 
.90 
.05 
.09 
.04 
.15 


.05 
.43 
.41% 
.35 

.15 

.45 
.70 
.02 
.19 
,12 
.06 
.05%.- 
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THe    Crystallization    and    Sea- 

son-CracKing  of  Rolled  or 

Dravirn  Brass. 


As  far  as  our  knowledge  goes,  the  appear- 
ance of  crystallized  and  season-cracked  brass 
is  the  same.  The  fracture,  when  examined 
shows  a  multitude  of  minute  crystal  faces,  and 
it  is  believed  that  although  crystallization  may 
be  caused  by  a  dififerent  agent  than  season- 
cracking,  the  ultimate  effect  on  the  brass  is 
the  same — that  of  changing  the  structure  from 
an  amorphous  to  a  crystalline  condition- 
Crystallization  may  be  caused  by  several 
agencies-  Fatigue  of  the  metal  in  working 
brings  it  about.  Vibration  also  causes  it,  and 
continual  contraction  and  expansion  may  like- 
wise bring  it  about.  The  final  result  is  that 
the  brass  breaks  with  a  crystallized  fracture. 
Hence  the  name. 

It  is  believed  that  the  majority  of  cases  of 
so-called  crystallized  brass  are  in  reality  in- 
stances of  season-cracking  and  have  been 
brought  about  by  external  influences  such  as 
atmospheric  effects  or  corrosive  liquids.  As 
the  actual  appearance  of  the  brass  is  the  same, 
it  is  quite  natural  to  confuse  the  terms.  The 
term  "distintegration"  would,  perhaps,  be 
better  when  applied  to  certain  forms  of  sea- 
son-cracking, particularly  that  which  occurs 
when  the  brass  has  been  atacked  by  corrosive 
liquids- 

As  far  as  the  season-cracking  of  brass  is 
concerned  we  desire  to  place  ourselves  on 
record  as  saying  that  we  firmly  believe  that 
aiiiinonia  or  compounds  evolving  it  is  re- 
sponsible for  many,  and  perhaps  most  of  the 
cases  which  are  brought  to  the  notice  of  the 
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observer.  It  lias  been  well  known  for  many 
years  that  the  excrement  of  animals,  which, 
evolves  ammonia  upon  decomposition,  causes 
brass  to  season-crack  and  a  large  number  of 
cases  are  known  in  wdiich  portions  of  the 
same  brass  not  covered  with  such  excrement 
remained  good  indefinitely,  while  other  por- 
tions upon  which  it  existed  season-cracked 
l)adly. 

Other  marked  instances  have  recently  come 
to  our  notice  in  which  ammonia  water  had 
come  in  contact  with  brass  tubing  and  it  soon 
badly  season-cracked.  Other  and  more  recent 
examples  of  the  effect  of  ammonia  on  the  sea- 
son-cracking of  brass  sheet  is  in  the  well 
known  acetylene  generators  used  upon  auto- 
mobiles. These  are  made  of  drawn  or  spun 
brass.  When  the  calcium  carbide  in  them 
is  acted  upon  by  the  water,  acetylene  is  gen- 
erated, but  as  it  is  made  from  coal  which  con- 
tains nitrogen,  ammonia  salts  are  formed 
l)y  the  action  of  the  water,  usually  to  such  an 
extent  that  the  ammonia  smell  is  quite  strong. 

We  have  become  so  firmly  convinced  in  our 
own  minds  that  ammonia  is  the  cause  of  such 
a  large  number  of  cases  of  season-cracking 
of  brass,  that  we  advise,  in  all  instances 
where  it  occurs,  to  investigate  and  find  out  if 
there  is  not  some  ammoniacal  compound 
which  has  come  in  contact  with  it.  Many 
organic  compounds  generate  ammonia  upon 
exposure  to  the  air  or  in  contact  with  metals. 

Why  ammonia  should  cause  the  crystali- 
zation  of  l)rass  is  not  well  understoood,  but 
it  is,  without  doubt,  a  very  frequent  cause. 


,  OverKeatir\g  "WorK  During 
Buffing. 


r^Ianufacturers  frequently  find  that  some  of 
the  plated  work  is  coming  from  the  buff 
room  in  a  cloudy  condition-  It  has  the  ap- 
pearance of  having  an  imperfect  deposit  on 
it,  although  the  solution  may  be  working  all 
right  and  other  pieces,  which  were  placed 
side  by  side  in  the  solution,  come  out  all  right. 
In  such  instances  it  will  usually  be  found  that 
the  surface  of  the  metal  has  been  overheated 
during  the  buffing,  cither  before  or  after 
plating.  It  more  frequently  occurs  before 
plating  as  the  buffer  then  knows  that  there  is 
no  danger  of  buffing  off  the  deposit. 

The  most  frequent  cases  of  burning  or  over- 
heating of  articles  during  buffing  are  on  soft 
metals,    such    as    britamiia-metal,    antimonial- 


lead  or  pewter.  The  melting  point  of  these 
metals  is  so  low  that  it  is  not  difficult  to  do  it. 
Brass  is  also  frequently  overheated  in  buffing, 
while  the  hard  metals  such  as  steel  or  iron 
are  not  subject  to  it. 

With  a  hard  wheel  revolving  at  several 
thousand  revolutions  much  heat  is  generated 
and  if  a  buffer  is  not  familiar  with  the  trade 
he  will  believe  that  simply  holding  the  work 
against  the  wheel  is  all  that  is  required.  If 
he  holds  it  too  long,  the  surface  becomes  over- 
heated. The  structure  of  the  brass  or  soft 
metal  is  then  changed  and  a  sort  of  crystalli- 
zation follows  with  its  accompanying  cloudy 
effect.  In  such  instances  the  buffer  and  not 
the  plater  is  at  fault. 


Criticism  of  Cleaning' and  Plat* 
ing  at  tHe  Same  Time. 

Many  platers  have  heard  that  it  is  possible, 
by  the  use  of  certain  plating  baths,  to  clean 
the  work  and  plate  it  at  the  same  time.  They 
believe  that  it  is  something  new. 

The  process  is  not  only  old  but  far  from 
good  practice.  It  is  based  upon  the  use  of  a 
hot  cyanide  plating  solution,  particularly  a 
hot  cyanide  copper  bath. 

It  has  been  known  for  a  long  time  that  a 
hot  cyanide  copper  solution  has  grease  re- 
moving powers.  In  fact,  this  is  one  of  the 
reasons  why  it  is  used.  It  is  not  necessary  to 
use  an\'  special  formula,  however,  as  any  hot 
cyanide  copper  solution  will  answer ;  but  it 
should  be  known  that  all  hot  solutions  must 
be  weaker  than  cold  ones  on  account  of  de- 
positing their  metal  faster. 

Although  a  hot  cyanide  copper  solution  has 
grease  removing  properties,  it  hardly  seems 
logical  to  allow  it  to  remove  grease  and  oil 
from  the  surface  of  the  work  to  be  plated  and 
thus  become  contaminated.  It  is  then  only 
a  matter  of  a  short  time  when  the  surface  of 
the  solution  becomes  covered  with  a  layer  of 
the  grease  and  covers  the  plated  work  when 
it  comes  from  it.  The  cyanide  is  then  used 
up  more  rapidly  and  there  is  little  to  be 
gained. 

The  grease  removing  properties  of  a  hot 
cyanide  copper  solution  are  excellent,  but  are 
intended  to  take  off  the  slight  film  which  may 
be  present  from  handling  or  otherwise  and 
not  to  supplant  the  regular  cleaning  kettle. 
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THe  Manufacture  of  Soft    Solders    and  the   Method 

Bmploxed  in  Testing'  Them;  With  Notes  on  the 

Use  of  Scrap   Metals. 


Ordinary  soft  solder  composed  of  tin  and 
lead  is  the  most  extensively  used  white  metal. 
There  are  very  few  metal  manufacturing  es- 
tablishnints  in  which  it  is  not  employed,  and 
in  the  plumbing  and  tinsmithing  trades  it  is, 
of  course,  universally  employed.  To  many 
persons,  solder  is  solder.  l)ut  tlio  expert  work- 


severe    that    nothing   but   the    best  grades    of 
pure  tin  and  lead  can  be  employed. 

Soft  solder,  as  the  term  is  ordinarily  used, 
consists  of  tin  and  lead.  The  proportions 
will  vary  according  to  the  use  to  be  made  of 
it.  Ordinary  tinners'  solder  is  usually  com- 
posed of  equal  parts  of  tin  and  lead,  and  is 


Fig.   1.     The  Solder  Testing  Scales,  Showing  Mold  and  Bullet  Cast  from  the  Solder  for  Testing. 


er  soon  is  able  to  ascertain  whether  it  is  good 
or  bad.  Each  line  of  trade  has  its  peculiari- 
ties and  the  solder  must  be  adjusted  for  the 
purpose.  In  many  classes  of  industries  a 
poor  grade  of  solder,  made  from  scrap  and 
containing  antimony,  may  be  used  with  good 
results.      In    others,    the    requirements    are    so 


known  as  "half  and  half".  The  best  grade 
of  soft  solder  is  made  of  two  parts  of  tin 
and  one  part  of  lead  as  it  has  the  lowest 
melting  point.  Wiping  solder,  used  by  plumb- 
ers for  wiping  the  joints  on  lead  pipe  contains 
2  parts  of  lead  and  i  part  of  tin.  Unless  this 
mixture  is  made  of  such  propi^tion.  the  joint 
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cannot  be  wiped,  as  the  other  mixtures  do  not 
have  the  propert\-  of  becoming  "plastic"'  when 
cooHng  from  the  liquid  condition. 

The  production  of  soft  solder  is  now  con- 
fined to  two  classes  of  manufacturers : 

1.  Manufacturers  that  use  nothing  but  new- 
tin  and  lead. 

2.  Manufacturers  that  use  only  scrap 
metals. 

To  be  sure,  some  manufacturers  use  both 
new  and  scrap  materials,  but  as  a  general  rule, 
it  will  be  found  that  there  is  a  distinct  line 
drawn  in  the  trade  between  those  who  use  old 
and  those  who  use  new  metals.  Many  solder 
manufacturers  are  known  that  never  had  any 
new  metals  in  their  establishments,  and 
others  are  making  solder  from  new^  metals 
entirely.  Solder  users  are  found  that  say  they 
do  not  see  any  dilTerence  between  the  solder 
made  from  old  metals  and  that  made  from 
new,  and  when  this  is  the  case,  the  old  mate- 
rial is  just  as  good  for  them,  perhaps,  and 
with  a  considerable  saving  in  cost.  It  stands 
to  reason,  how^ever,  that  solder  made  from 
new  metals  is  superior  to  that  which  has  been 
made   from   scrap. 


After  thoroughly  stirring,  the  dross 
is  skimmed  ofif  from  the  surface  of  the  metal 
as  completely  as  possible  and  it  will  be  found 
that  the  surface  is  still  covered  with  a  light 
film  of  oxide  that  it  is  impossible  to  remove 
by  the  skimmer.  To  collect  this,  throw  a 
handful  of  common  rosin  on  the  surface  and 
wait  for  it  to  melt.  Then  stir  in  and  skim  off, 
when  it  will  be  found  that  the  surface  of  the 
solder  is  perfectly  clean  and  clear.  Rosin  is 
the  best  flux  for  soft  solder  when  new  metals 
are  used. 

The  solder  thus  cleansed  by  the  rosin  is 
ready  for  pouring.  There  is  no  "secret" 
about  the  making  of  the  solder  bars.  The 
shape  of  the  standard  bar  is  shown  in  Fig.  2 
and  the  molds  are  now  made  ready  for  use  by 
mold  makers  who  make  a  specialty  of  this 
class  of  work.  Cast-iron  is  the  best  metal  for 
them  as  it  is  cheap,  hard  and  the  solder,  even 
when  overheated,  will  not  adhere  to  it  as  it 
does  to  a  brass  or  bronze  mold. 

In  pouring  the  solder,  the  object  is  to  pro- 
duce as  smooth  a  bar  as  possible,  particularly 
on  the  top  as  this  is  what  the  customer  notices 
first  and  determines  the  value    of  the    solder 
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Fie    2.    A  Bar  of  Commercial  Solder  Branded  "Half  and  Half".    This  Bar  When  Tested  on  the  Scales 

Showed  43  Per-Cent  of  Tin. 


Making  From  New  Metals. 
The  making  of  soft  solder  from  new  metals 
is  a  comparatively  simple  operation.  Straits 
tin  and  desilverized  pig  lead  are  used.  In 
other  words,  the  purest  tin  and  lead  on  the 
market  are  generally  employed.  The  melting 
is  carried  on  in  an  iron  kettle  heated  from 
underneath.  The  tin  and  pig  lead  are  placed 
in  the  kettle  together  and  when  melted  the 
whole  is  very  thoroughly  stirred  with  an  iron 
stirrer  of  some  kind.  A  flat,  paddle-shaped 
tool  is  preferable  as  the  stirring  then  becomes 
more  effectual  than  when  a  round  rod  is  em- 
ployed. Complete  stirring  should  be  carried 
out  as  the  lead,  being  so  much  heavier  than 
the  tin,  has  a  tendency  to  settle  to  the  bottom 
of  the  kettle. 


under  ordinary  conditions.  The  clean,  bright 
surface  on  the  top  of  the  bar  of  solder  is 
obtained  by  pouring  at  the  right  temperature. 
The  molten  metal  should  be  poured  at  as  low 
a  temperature  as  possible  and  still  have  the 
mold  fill  well.  Experience  will  soon  deter- 
mine this  point,  and  care  must  be  taken  to 
keep  the  temperature  of  the  solder  in  the 
melting  kettle  down  to  the  right  point  by  the 
addition  of  cold  metal.  Unless  this  is  done, 
the  fire  underneath  the  kettle  constantly  in- 
creases the  temperature  of  the  solder  until  at 
the  last  pouring  it  has  become  quite  hot.  By 
pouring  the  bars  at  the  lowest  possible  tem- 
perature, therefore,  the  desired  appearance 
will  be  obtained.  If  poured  too  hot,  the  sur- 
face  will    be    rough     and    oxidized     with    too 
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niucli  depression  produced  by  shrinkage.  The 
molds  must  also  be  constantly  cooled  by  im- 
mersing in  cold  water,  otherwise  they  will 
gradually  become  overheated  and  cause  the 
cast  bar  of  solder  to  have  an  unsatisfactory 
appearance. 

The  method  of  procedure  in  the  making  of 
soft  solder  from  new  metals  is  the  same  what- 
ever the  mixture. 

Making  Solder  From  Scrap  Metals. 
The    greater    proportion    of    solder    used    is 
made  from  scrap  metals  and  the  reason  for  its 


Fig.  3.     Solder  Before  Treating  with  Flux. 

extensive  consumption  is  the  low  cost.  Xot 
only  does  the  consumer  pay  a  less  price  for  it, 
but  the  maker  obtains  a  greater  profit  thereby. 
The  usual  scrap  metals  employed  in  making 
soft  solder  are  old  lead  pipe  and  block  tin 
pipe.  The  various  drosses  are  also  used  after 
first  having  been  smelted.  Tea-lead,  pewter, 
britannia-metal,  babbitt-metal,  and  any  other 
lead  or  tin  materials  arc  also  frequently  cm- 
ployed.  The  presence  of  a  small  quantity  of 
antimony  in  these  metals  (except  the  tea-lead 
which  contains  none)  is  not  taken  into  consid- 
eration as  nearly  all  commercial  solder  made 
from  scrap  materials  contains  it  and  it  has 
not  been  found  a  serious  detriment  unless 
over  5%  is  contained  in  it. 


Tlie  materials  generally  used  in  making 
soft  solder  from  scrap  metals  are  old  lead 
pipe,  lead  pipe  joints  (which  contains  consid- 
erable solder)  and  block  tin  pipe.  These  are 
placed  in  the  kettle  in  the  right  amounts,  as 
ni  case  the  solder  is  made  from  new  metals, 
and  when  the  whole  has  been  melted,  the 
dross  is  skimmed  off  as  usual.  The  use  of 
rosin  as  a  flux  at  this  stage  is  usually  not 
efficacious  in  case  the  scrap  metals  contain 
considerable  impurities,  although  it  may  be 
tried  and  if  the  surface  of  the  molten  solder 
remains  clear  it  will  be  all  that  is  necessary. 
In  case  the  scrap  metals  contain  copper  or 
zinc  (or  frequently  iron)  a  different  flux  may 
be  necessary.  After  thoroughly  stirring  the 
molten  solder  in  the  kettle,  throw  a  handful 
of  the  following  flux  on  the  surface  and  stir 
in  : 


Fig.  4.     Solder  After  Treating  with  Flux. 

I'lux  I-or  Solder  Made  From   Scrap. 

Sal-.\mmoniac     4  lbs. 

Sulphur      2  lbs. 

Rosin      I  lb. 

Powdered    Charcoal    i   lb. 

The,  after  allowing  the  flux  to  act,  skim 
off  the  dross  which  has  formed  and  repeat  if 
necessary.  This  will  serve  to  cleanse  the 
metal    from    impurities.      When    the    surface 


196 


THE    BRASS  WORLD 


remains  clean  and  liriglit,  the  solder  is  ready 
for  pouring. 

The  pouring  is  carried  out  in  the  same 
manner  as  that  followed  in  the  case  of  new 
metals  in  order  to  obtain  a  bar  of  solder 
having  the  necessary  good  surface. 

The  effect  of  this  flux  in  cleansing  ar  puri- 
fying solder  made  from  scrap  materials  may 
be  appreciated  by  referring  to  Figs.  3  and  4. 
In  Fig.  3  is  shown  the  solder  before  treating 
with  the  flux,  while  in  Fig.  4  the  same  solder 
after  the  flux  has  been  used  may  be  seen. 
The  flux  has  proved  to  be  excellent  for  the 
purpose. 


be  tested  in  order  to  ascertain  what  the 
product  in  the  form  of  solder  actually  is. 

For  the  rapid  and  accurate  testing  of  solder, 
the  so-called  solder  testing  scales  have  proved 
very  satisfactory  and  will  be  found  useful  in 
many  establishments.  This  method  of  testing 
solder  was,  it  is  believed,  first  brought  before 
the  public  by  the  late  J.  W.  Richards  of  the 
Delaware  Metal  Refinery  of  Philadelphia,  Pa., 
and  described  by  him  in  the  Journal  of  the 
Franklin  Institute  in  1898.  The  balances  are 
now  made  for  the  trade  by  Hermann  Kohl- 
busch   Sr.,  170  Broadway,  Xew  York  City. 

The  principle  of  the  balance  lies  in  the  fact 


Fig.  5.    The  Mold  for  Casting  the  Solder  Bullet,  Just  Alter  the  Bullet  Has  Been  Cast. 

When    solder    is    made    from    new    tin    and  that  the  specific  gravity  of  tin   and   lead   vary 

lead,  there  is   little   need   of  testing  it,  as   far  to  such  an  extent  that  any  change  in  the  per- 

as    the    manufacturer    is    concerned,    although  centage    in    the    tin    or    lead    content    of    the 

the  consumer  is  quite  justified  in  testing  it  to  solder   is   readily   noted   on   the  balance  beam, 

ascertain    whether    he    is    ol)taining   full    value  To  carry  out  the  method  of  testing  it  is  nec- 


Fl|£.  6.    The  Mold  Open  Showing  the  Bullet  in  It.     The  Lever  Has  Automatically  Cut  off  the  Gate. 


for  his  money.  In  the  case  of  scrap  metals, 
though,  there  must  be  some  means  of  testing 
the  solder,  otherwise  the  manufacturer  may 
cheat  himself  or  his  customer  very  badly.  The 
composition  of  the  scrap,  is  an  unknown 
quantity   and   the    solder   made    from    it   must 


essary  only  to  cast  the  same  size  Indict  each 
time  so  that  the  mass  of  metal  may  always 
be  uniform. 

.-\s  now  made,  the  solder  testing  scales  con- 
sist of  a  base  and  scale  beam  with  a  pan  at 
the   end.     Such    a  scale   is   shown    in    Fig.    i. 
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7.     A  Lot  of  Solder  Bullets  for  Testing.  Showing  the  Gates  and  Vents  of  Same. 


The  pan  at  the  end  is  used  for  holding  the 
cast  bullet.  A  counterpoise  is  used  on  the 
beam  and  graduations  on  the  latter  show  the 
percentage  of  tin  in  the  solder. 

For  casting  the  bullet   used   for  testing  the 
solder    a    mold    is    supplied    which    allows    a 


Fig.  8.    The    Bullet    Cut    in    Half,  Showing    How    a 

Cavity  May  be  Present  to  Cause  Erroneous 

Results. 

bullet  of  the  shape  of  those  shown  in  b'ig.  7 
to  be  cast.  The  bullet  is  made  of  this  shape 
so  that  it  is  easily  removed  from  the  mold, 
and  the  mold  is  so  constructed  that  the  gate 
and  vent  arc  cut  off  by  the  lever  at  the  top. 
.\  clean  top  is  thus  produced.  The  mold  with 
the  bullet  just  cast  is  shown  in  Fig.  5,  while  in 
I'ig.  6  the  mold  is  illustrated  when  opened 
with  the  gate  automatically  cut  off. 

To  use  the  mold,  the  solder  is  poured  from 
an  ordinary  hand  ladle  into  the  gate  of  the 
mold  until  it  is  full  and  runs  up  into  the  vent 
at   the   to]).      When   conl,   the   lever   is   pushed 


one  side,  cutting  off  the  gate  and  vent  and 
leaving  the  top  of  the  bullet  smooth.  The 
bullet  is  then  readily  removed  when  cool. 

The  bullet  thus  cast  is  then  placed  on  the 
balance  pan  and  the  counterpoise  moved  until 
the  beam  balances.  The  divisions  on  the  beam 
are  then  read  off  giving  the  percentage  of  tin 
in  the  solder.  For  example,  the  beam  itself 
is  shown  in  Fig.  10  and  it  had  been  used  for 
determining  the  percentage  of  tin  in  a  solder. 
As  it  stands,  the  solder  contained  29%  of  tin. 
The  simplicity  of  the  method  of  testing  the 
solder  will  at  once  be  appreciated.  It  is  pos- 
sible to  determine  the  percentage  of  tin  in  a 


Fig.  0.     The  Bullet  Cut  in  Half  Showing  Sound 
Casting, 

sample  of  sadder  within  a  few  minutes.  The 
balance,  of  course,  is  the  lead  and  it  is  un- 
necessary to  determine  it.  The  scales  are 
quite  accurate  and  the  tin  may  be  determined 
to    one-half    or    ime-quarter    of    a    per    cent. 
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which  is  much  smaller  than  is  ever  necessary 
in  practice. 

When  antimony  is  present  in  the  solder,  the 
accuracy  is  not  as  great,  but  there  is  a  slight 
error  introduced.  The  amount  of  antimony 
in  commercial  solder  is  usually  so  small,  how- 
ever, that  it  is  not  taken  into  consideration 
and  the  method  is  used  in  the  ordinary 
manner.  It  may  be  said,  however,  that  inas- 
much as  antimony  has  a  specific  gravity  near 
that  of  tin,  it  is  figured  as  tin  when  the  solder 
is  tested. 

In  casting  the  solder  bullets  for  testing, 
care  should  be  taken  not  to  cast  them  at  too 
high  a  temperature  or  an  error  will  result. 
Under  certain  conditions,  principally  on 
account  of  pouring  too  hot,  the  center  of  the 
bullet  is  apt  to  come  with  a  cavity  in  it  as 
shown  in  Fig.  8.  When  such  a  difficulty 
occurs,   the    outside    appearance   of   the   bullet 


Best  Grade  of  Solder. 

Tin     667c  or  2  parts 

Lead     34%   or  i  part 

Jl'iping    Solder. 

Tin     34%  or  i  part 

Lead    66%  or  2  parts 

In  the  manufacture  of  solder,  the  brand  or 
name  on  the  bottom  of  the  bar  is  no  indica- 
tion as  to  the  actual  composition  except  in 
the  case  of  wiping  solder  in  which  there  is  no 
desire  to  cheat  on  account  of  its  being  the 
cheapest  mixture.  In  the  case  of  the  other 
mixtures,  how^ever,  there  is  always  such  a  dis- 
parity between  the  price  of  tin  and  lead,  that 
the  consumer  must  always  be  on  his  guard  in 
order  to  ascertain  whether  he  is  obtaining  full 
value.  The  solder  scales,  however,  will 
alwavs  indicate  whether  this  is  so  or  not. 


Fig.   10.    The  Beam  Showing  Graduations.    The  Counterpoise  Sho\*s  29  Per-Cent  of  Tin. 


may  be  good  and  show  no  indication  of  the 
cavity.  The  results  obtained  in  testing,  how- 
ever, are  inaccurate  and  should  be  discarded. 
To  make  sure  that  there  is  nothing  but  solid 
metal  in  the  bullet,  it  should  be  cut  in  half  and 
examined.  When  perfect,  it  will  have  the  ap- 
pearance indicated  in  Fig.  9.  When  a  num- 
ber of  bullets  have  been  cast  and  they  all 
show  the  same  results,  it  is  likely  that  none 
are  unsound.  In  instances  where  only  one 
bullet  can  be  cast,  it  is  usually  unsafe  to  ac- 
cept the  result  of  the  scales  without  cutting 
the  bullet  in  half  in  order  to  ascertain  whether 
it  is  sound  or  not. 

There  are  but  three  solder  mixtures  in  gen- 
eral use.  These  seem  to  satisfy  the  trade  and 
there  is  little  call  for  others.  To  be  sure,  we 
have  such  grades  as  "half  and  half"  and  strict- 
ly "half  and  half",  but  these  are  meaningless. 
The  following  will  indicate  the  three  com- 
mercial solders  as  now  produced : 

Ordinary  Half  and  Half  Solder. 

Tin    50%  or  i  part 

Lead    50%  or  i  part 


A.  Ne-w  AlxxTninum  Alloy. 


According  to  a  British  patent  recently 
issued  to  G.  Jacquier  of  Johannesburg,  Trans- 
vaal, the  following  alloy  has  particular  non- 
corrosive  properties : 

Aluminum    9^% 

Copper    57o 

Bismuth    2% 

Siliciin     1% 

The  silicon  is  introduced  as  silicon-copper. 
The  aluminum  is  introduced  after  the  other 
metals  have  been  melted. 

Another  alloy  is  also  given  : 

Aluminum     91% 

Copper    5% 

Bismuth     2% 

Magnesium     2% 

The  metals  other  than  the  aluminum  are 
first  melted  together  as  previously  mentioned, 
and  the  aluminum  then  added. 
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Separation  of  Platintim  and  Gold  from  Old  JeMrelry, 

Filings  and  "Wastes. 


Now  that  platinum  is  used  so  extensively  in 
the  manufacture  of  jewelry,  and  will  probably 
be  used  still  more,  its  separation  from  gold 
and  silver  is  a  subject  that  is  of  interest  to 
manufacturing  jewelers  and   refiners. 

The  platinum  must  be  separated  in  the  wet 
way  for  there  is  no  other  process  known. 
When  the  method  is  understood,  it  is  not  a 
difficult  one,  but  there  are  many  pitfalls  and 
unless  these  are  known  only  a  portion  of  the 
platinum  is  recovered.  IMany  a  refiner  has 
discovered  this  to  his  sorrow  when  he  has 
figured  up  his  results. 

Platinum  is  used  in  the  manufacture  of 
jewelry  in  various  ways.  It  is  employed  in 
diamond  ring  settings  as  the  backing  to  give 
brilliancy  to  the  diamond.  It  is  also  employed 
as  a  portion  of  jewelry  itself  in  conjunction 
with  gold.  It  is  not  used  to  alloy  the  gold 
at  all,  however,  and  when  the  platinum  is 
found  on  the  jewelry  it  can  always  be  seen. 
Then,  of  course,  there  are  filings,  scrap  and 
similar  wastes  which  form  the  principal  por- 
tion of  the  material  obtained  from  manufac- 
turing jewelers  and  which  is  sent  to  the 
refiner. 

In  refining  such  precious  material  it  will  be 
found  that  gold,  platinum,  copper  and  silver 
are  present.  The  gold  and  platinum  form  the 
principal  portion  of  the  material  while  copper 
and  silver  are  present  as  the  alloy,  and  per- 
haps the  solder.  The  first  operations  is  as 
follows : 

Melting    the   Metal. 

The  usual  practice  is  first  to  melt  the  gold 
and  platinum  material  with  silver  so  that  part- 
ing can  take  place-     Take  the  following : 

Gold  and  Platinum  Material. .  i  part 
Fine    Silver 3  parts 

Melt  the  whole  at  a  good,  bright,  red  heat  in 
a  graphite  or  clay  crucible,  pour  in  to  a  mold 
and  then  roll  down  into  as  thin  sheet  as  pos- 
sible. This  is  to  allow  the  parting  to  be  done 
easily. 

Parting. 

It  should  be  borne  in  mind  that  the  parting 
should  not  be  done  with  nitric  acid.  This  is 
one  of  the  pitfalls.  Strange  to  say.  platinum 
when  alloyed  with  silver,  is  dissolved  to  some 
extent  bv  the  nitric  acid.     In   fact,  when  onlv 


5%  of  platinum  is  alloyed  with  the  silver  it 
will  dissolve  in  the  nitric  acid  with  the  silver. 
Percy,  the  celebrated  metallurgist,  made  in- 
vestigations on  the  subject  and  says:  "An 
alloy  of  platinum  and  silver,  containing  only 
5%  of  the  latter,  completely  dissolves  in  nitric 
acid,  but  if  the  platinum  much  exceeds  that 
proportion,  part  of  it  remains  undissolved. 
But  in  sulpliuric  acid  only  the  silver  dis- 
solves." 

It  is  necessary,  then,  to  use  sulphuric  acid 
for  the  parting,  otherwise  the  platinum  will 
dissolve  with  the  silver.  Place  the  rolled 
strip  of  metal  obtained  in  a  porcelain  dish, 
if  the  quantity  is  small,  and  if  large  a  heavy 
cast  iron  kettle  can  be  used.  For  every  ounce 
of  the  rolled  strip,  take  from  2  to  3  oz.  of 
strong  sulphuric  acid.  This  acid  should  be 
chemically  pure  as  the  presence  of  chlorine  or 
other  impurities  will  interfere.  Heat  the  dish 
on  a  sand  bath  until  the  action  ceases.  This 
takes  several  hours.  Then  allow  to  cool  and 
pour  off  the  acid,  which  now  contains  the 
silver  as  sulphate,  into  cold  water.  For  every 
part  of  the  acid,  use  9  parts  of  water.  When 
all  the  acid  has  been  poured  in,  wash  the  resi- 
due in  the  porcelain  dish  (which  now  contains 
the  gold  and  platinum)  with  water  several 
times  and  pour  into  the  main  solution. 
Precipitation  of  the  Silver. 

Heat  the  silver  solution,  made  by  pouring 
the  sulphuric  acid  into  water,  so  that  all  the 
sulphate  of  silver  will  dissolve  and  then 
precipitate  it  with  copper  wire  or  sheet  cop- 
per. The  silver  is  precipitated  in  a  finely 
divided  condition  and  can  be  filtered  off, 
w-ashed  with  water  and  melted  down  to  fine 
silver.  The  solution  from  it  contains  sulphate 
of  copper  and  may  be  crystallized  out  by 
evaporation  if  desired. 

Dissolving  the  Gold  and  Platinnni. 

The  residue,  left  after  parting  with  the 
sulphuric  acid,  contains  the  gold  and  platinum. 
Wash  well  with  hot  water  to  free  from  the 
sulphate  of  silver,  and  then  dissolve  in  the 
porcelain  dish  with  aqua-regia  (3  parts  of  pure 
muriatic  acid  to  i  of  pure  nitric  acid).  Warm 
the  dish  on  the  sand  bath  until  dissolved. 
Use  no  more  acid  than  is  necessary  and  then 
evaporate  off  excess  until  the  solution  becomes 
syrupy.     It   will   have   a   dark   red   color.     The 


200 


THE    BRASS   >VORLD 


gold  and  platinum  are  now  in  the  form  of 
chlorides  and  the  nitric  acid  has  been  expelled 
by  the  evaporation. 

Add  twice  the  volume  of  water  to  the  plati- 
num and  gold  chlorides  that  there  is  solution, 
and  it  will  be  found  that  it  is  not  clear. 
There  will  always  be  a  slight  amount  of  silver 
chloride  in  it  as  the  sulphuric  acid  will  not 
remove  all.     Filter  this  silver  chloride  off. 

To  the  clear  solution,  add  ammonia  until  the 
free  acid  in  it  is  nearly  neutralized.  Do  not 
by  any  means  add  enough  to  neutralize  the 
acid  or  the  gold  will  come  down.  This  point 
is  easily  ascertained  by  the  use  of  test  paper. 
Add  the  ammonia  until  the  solution  just  bare- 
ly colors  blue  litmus  paper  red.  This  point 
is  a  delicate  one  and  much  care  must  be  exer- 
cised in  not  carrying  the  addition  of  ammonia 
too  far.  The  reason  is  this:  If  the  free  acid 
in  the  gold  and  platinum  chlorides  is  not 
practically  neutralized,  all  the  platinum  will 
not  be  precipitated  by  the  ammonium  chloride 
afterwards  added.  If  too  much  ammonia  is 
added  so  that  the  solution  becomes  alkaline, 
both  the  gold  and  the  platinum  will  be  pre- 
cipitated. The  right  point  is  just  short  of 
neutralization  so  that  the  solution  still  re- 
mains  slightly  acid. 

Xow  add  a  strong  solution  of  ammonium 
chloride  (sal  ammoniac)  and  stir.  The  am- 
monium chloride  solution  should  be  saturated. 
Add  enough  to  precipitate  the  platinum  as 
ammonium  platinic  chloride.  This  comes 
down  in  the  form  of  a  yellow,  crystalline  pre- 
cipitate. As  it  is  not  very  insoluble  in  water, 
it  is  necessary  to  add  alcohol.  Add  an  equal 
volume  of  grain  alcohol  and  allow  the  whole 
solution  thus  obtained  to  stand  in  a  warm 
place  for  24  hours.  Then  add  more  of  the 
ammonium  chloride  solution  to  ascertain 
whether  the  platinum  has  all  been  precipitated 
and  allow  to  stand  for  several  hours  again. 

Filter  off  the  ammonium  platinic  chloride 
and  wash  with  a  mixture  of  equal  parts  of 
alcohol  and  water.  When  washed  it  is  thus 
free   from  gold. 

Obtaining    Metallic    Platinum. 

The  ammonium  I'latinic  chloride  thus  ob- 
tained is  dried  and  then  separated  from  the 
filter  paper.  The  filter  paper  is  then  burned 
to  an  ash  and  the  whole  added  to  the  precipi- 
tate. The  whole  is  next  placed  in  a  crucible 
(if  a  small  quantity  a  porcelain  crucible  is 
used,   but    if    a   large   amount   a    French    clav 


crucible  is  necessary)  and  fieated  gradually  to 
a  red  heat.  Care  must  be  taken  at  first  ro 
avoid  too  rapid  heating  so  as  to  lose  any  of 
the  platinum  by  "dusting."  The  ammonium 
chloride  in  the  precipitate  is  driven  off  by  the 
heat  and  finely  divided  metallic  platinum  is 
obtained  as  the  residue.  This  is  in  the  form 
of  a  black,  heavy  powder  and  is  called 
"spongy  platinum." 

This  spong\-  platinum  may  be  used  for 
making  platinum  chloride  or  any  other  salts  of 
the  metal.  If,  however,  it  is  necessary  to 
obtain  it  in  the  compact  form,  it  must  be 
fused  in  a  lime  crucible  by  means  of  the  oxy- 
hydrogen  blowpipe  or  by  means  of  an  electric 
furnace.  It  has  been  found  expedient,  when 
thus  melted,  to  allow  the  platinum  to  remain 
in  the  crucible  after  it  has  been  melted  and 
not  attempt  to  pour  it.  It  can  then  be  rolled 
or  drawn  as  desired. 

Recovering  the  Gold. 

The  solution  obtained  after  filtering  oft'  the 
ammonium  platinic  chloride  contains  the  gold. 
To  separate  it,  add  a  strong  solution  of  fer- 
rous sulphate  C sulphate  of  iron)  and  heat 
gently  in  a  porcelain  dish  for  several  hours 
when  the  gold  will  all  be  thrown  down  in  the 
metallic  form  and  in  a  very  finely  divided 
condition.  Add  more  ferrous  .sulphate  solu- 
tion, however,  to  see  if  all  the  gold  is  down 
and  then  allow  to   remain  while  warm. 

Filter  off  the  metallic  gold,  dry  and  melt  -n 
a  crucible  under  borax  as  a  flux  when  metallic 
gold  will  be  obtained.  The  filtrate  from  the 
gold  contains  nothing  of  value.  The  copper, 
slight  amounts  of  zinc  and  cadmium,  should 
they  be  present  in  the  original  material,  are 
in  the  solution  obtained  by  throwing  down 
the  silver  with  the  copper  and  are  thrown 
away. 

Recapitulation. 

The  various  steps  in  the  process  may  be 
summed  up  as  follows  : 

1.  ^lelting  the  gold  and  platinum  material 
with  3  parts  of  silver. 

2.  Parting  by  sulphuric  acid. 

3.  Separation  of  the  silver  in  the  sulphuric 
acid    solution    by    metallic    copper. 

4.  Dissolving  the  gold  and  platinum  resi- 
due with  aqua-regia. 

5.  Evaporation  of  the  free  acid. 

6.  Precipitation  of  the  platinum  as  am- 
monium platinic  chloride  by  means  of  an- 
monium   chloride. 
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7.  Filtering  out  the  ammonium  chloride, 
washing  and  heating  to  convert  into  spongy 
platinum. 

8.  Precipitation  of  the  gold  by  ferrous 
sulphate,  washing  the  gold  and  melting  to  fine 
gold  in  a   crucible. 


Production  of   Imitation    Gem- 
med Je-welry  by  Means  of 
Lacquer. 


An  Improvement  in    Galvaniz- 
ing. 


An  improvement  in  galvanizing  has  been 
discovered  and  patented  by  Herman  J. 
Lehman  of  Jersey  City,  X.  J.,  (U.  S.  Patent 
990,443)  and  wbicli,  it  is  claimed,  will  render 
the  coating  of  zinc  more  adherent  than  when 
done  by  the  ordinary  galvanizing  process. 
.Although  the  process  may  be  applied  to  coat- 
ing iron  or  steel  with  zinc,  tin  or  lead,  the  in- 
ventor prefers  to  use  an  alloy  of  the  follow- 
ing ingredients   for  the  purpose  : 

Zinc   ID  parts 

Lead    10  parts 

Tin     I  part 

It  is  claimed  that  this  alloy  possesses  such 
flexibility  that  the  sheet  which  has  been  coated 
may  be  bent  without  cracking  it.  It  is  also 
more  non-corrosive  than  zinc  itself. 

The  essential  feature  of  the  process  is  in  the 
use  of  mercury  for  a  preliminary  coating  and. 
it  is  stated,  that  it  serves  to  bind  the  coating 
metal  firmly  to  the  iron  or  steel.  In  this  man- 
ner it  apparently  acts  like  the  well  known 
"quick-dip"  used  in  silver  plating  German- 
silver  and  other  similar  goods. 

The  iron  or  steel  to  be  coated  is  first  pickled 
in  the  usual  manner  and  then  innnersed  in 
the  following  solution  : 

Muriatic   .Acid    5  gallons 

Corrosive   Sublimate    8  oz. 

Sal-.Ammoniac    8  oz. 

The  iron  or  steel  is  left  in  this  solution  for 
about  three  minutes  and  is  then  heated  to  de- 
compose the  mercury  salt,  after  which  it  is 
immersed  in  the  bath  of  molten  metal. 

The  article  to  be  coated,  after  treatment 
with  the  mercury  solution  and  heating,  is 
allowed  to  remain  in  the  bath  of  molten  metal 
for  about  three  minutes  or  until  it  has  attained 
the  temperature  of  the  metal.  It  is  then 
removed  when  it  will  be  found,  the  inventor 
says,  that  the  coating  is  so  adherent  that  no 
line  of  demarkation  can  be  found  between  it 
and  the  base  metal  of  iron  or  steel. 


A  method  of  producing  cheap  jewelry  so 
that  it  will  resemble  that  containing  gems,  has 
recently  been  patented  by  Frank  J.  Lightbody 
of.  the  Cambridge  Xovelty  Co.,  of  Cam- 
bridge, Mass.,  (U.  S.  Patent  992,014).  The 
method  of  producing  this  efifect  is  principally 
by  the  use  of  lacquer.  The  inventor  describes 
his  method  as  follows : 


_^/ 


0^.». 
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The  Method  of  Making:  the  Imitation  Qemmed 
Jewelry. 

"In  tlie  drawings,  an  ornamental  metallic 
body  is  represented  which  may  be  of  any  suit- 
able form,  and  is  preferably  pressed  from  a 
flat  sheet  metal  blank  by  dies  which  impart 
any  desired  ornamentation  to  the  outer  sur- 
face of  the  body.  On  the  outer  surface  of  the 
body  I  form  by  the  action  of  suitable  dies  a 
group  of  facets,  the  die  which  forms  the  e.\- 
posed  surfaces  of  the  facets  being  suitably 
compressed  between  the  dies  so  that  the  facets 
are  formed  with  very  smooth  surfaces  adapted 
to  reflect  light.  The  facets  are  preferably  ra- 
dially arranged  and  preferably  constitute  the 
outer  side  of  a  boss  which  projects  from  the 
surrounding  portion  of  the  body.  The  facets 
are  also  preferably  slightly  concave,  as  indi- 
cated by  Fig.  2.  The  combined  area  of  the 
facets  is  less  than  that  of  the  body,  so  that 
the  body   has  an   e.xposed   surface  outside  of 
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the  group  of  facets  which  preferably  has  a 
somewhat  dull  finish  contrasted  with  the 
smooth  finish  of  the  facets,  the  said  con- 
trasted surface  being  indicated  by  the  stippled 
portions  in  Figs,  i  and  2.  The  relative  ar- 
rangement of  the  facets  is  such  that  their 
light-reflecting  surfaces  are  adapted  to  reflect 
light  in  various  directions,  thus  producing 
numerous  reflected  high  lights,  which  give  an 
effect  similar  to  that  given  by  the  facets  of  a 
gem  formed  by  cutting  or  pressing  glass,  or 
other  material  of  which  gems,  or  so-called 
gems,  are  ordinarily  made. 

To  the  light-reflecting  surfaces  of  the  facets 
is  applied  a  coating  of  lacquer,  or  other  trans- 
parent coloring  matter,  which  is  colored  or 
tinted  to  impart  the  desired  color  or  tint  to 
the  reflected  light.  The  coating  heightens  the 
contrast  between  the  facets  and  the  adjacent 
surface  or  surfaces  of  the  body  and  imparts 
a  tint  to  the  reflected  light  resembling  that 
of  a  colored  gem,  such  as  a  ruby  or  emerald, 
the  tint  depending  on  the  color  of  the  coating. 

The  described  article  may  be  very  inex- 
pensively manufactured  and  presents  an  effect 
closely  resembling  that  of  a  metal  body  and 
an  actual  gem,  so  called,  set  therein." 


Effect  of  QuencHing  on 
Bronzes. 


Seeing  that  quenching  crude,  cast  bronzes 
in  water  at  suitable  temperatures  lessens  the 
hardness  of  the  metal  and  increases  its  power 
of  resisting  shock.  Grenet,  in  Revue  de 
Metallurgie,  argues  that  a  subsequent  reheat- 
ing to  a  temperature  below  the  transformation 
point  w-ould  restore  the  metal  to  the  same 
physico-chemical  condition  which  it  would 
have  if  cooled  slowly,  and  would  render  it 
harder  than  if  reheated  to  a  higher  tempera- 
ture. This  opinion  is  confirmed  by  corres- 
ponding tests  made  with  85  :  15  and  80  :  20 
bronzes,  the  maximum  hardness  being  attained 
by  reheating  to  250°  and  200°  C.  respectively 
after  quenching  at  750°  C.  in  water.  The 
author  considers  it  possible  that  a  recooling  in 
liquid  air  would  have  the  same  effect  as  in  the 
case  of  steel  (austenite)  and  increase  the 
hardness  still  further;  and  that  such  a  method 
of  treatment  is  capable  of  having  interesting 
practical  consequences. 


Neiv    MetKod    for    Electroplat- 
ing Aluminum. 

A  new  method  for  electroplating  aluminum 
has  recently  been  patented  by  Carl  Riimpler 
of  Schoneberg,  near  Berlin,  Germany.  He 
claims  that  the  difficulty  of  plating  this  metal 
lies  in  the  first  flash  of  deposit  and  if  a  very 
slight  film  of  a  brass  deposit  is  put  on  (con- 
taining as  much  zinc  as  possible)  other  de- 
posits may  afterwards  be  put  on  in  the  usual 
manner. 

As  a  deposit  for  this  film,  he  recommends 
a  brass  which  contains  not  less  than  50%  of 
copper.  In  order  to  obtain  the  desired  brass 
deposit,  a  small  quantity  of  a  haloid  such  as 
potassium  chloride,  bromide  or  iodide  is  used 
in  the  plating  bath.  He  states  that  the  less 
zinc  the  brass  deposit  contains,  the  more 
tenaciously  it  adheres  to  the  aluminum.  The 
brass  solution  which  he  recommends  is  made 
as  follows : 

Water    i  gal. 

Double  Potassium  and  Copper  Cyanide  5  oz. 

Double  Potassium  and  Zinc  Cyanide   .  .  2  oz. 

Sodium  Sulphite   5  oz. 

Caustic   Potash    2  oz. 

Potassium  Chloride   i  oz. 

Brass  anodes  are  used  and  about  i-8  volts 
on  the  current  with  a  current  density  of  from 
2  to  3.6  amperes  per  sq.  decimeter.  The  time 
taken  in  the  formation  of  the  film  is  from  i  to 
2  minutes.  After  this  the  current  should  be 
stopped  and  the  aluminum  transferred  to  the 
regular  solution   for  the  final  deposit. 


Use  of  Glass    Beads    in    Plating 
Barrels. 


In  a  British  patent  recently  issued  to  S. 
Consigliere  of  Genoa,  Italy,  the  use  of  glass 
beads  or  similar  hard  vitreous  material  is  ad- 
vocated for  use  in  a  plating  barrel  when  plat- 
ing small  articles.  It  is  claimed  that  the  beads 
act  favoraby  in  polishing  the  surface  of  the 
metal  deposit  on  the  surface,  just  as  steel 
balls  act  in  burnishing  metals  by  tumbling. 
Were  it  not  for  the  fact  that  steel  balls  would 
become  rapidly  coated  over  in  a  plating  barrel, 
they  could  be  used  to  an  excellent  advantage. 
The  glass,  however,  being  non-conducting 
serve  a  similar  purpose.  How  efficacious  they 
are  is  unknown  as  it  may  be  difficult  to  obtain 
them  sufficientlv  smooth  and  hard. 
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TKe    Fire-CracKing    of    Dra'wn 

Steel  SHells  During  Galva- 

nizing. 


The  fire-cracking  of  soft  steel  is  not  a 
common  matter  and  the  following  experience 
of  one  of  our  subscribers  will  undoubtedly  be 
of  interest.  The  shells  were  made  of  soft 
steel,  drawn  up  into  the  shape  shown  liy 
means  of  the  press.  Our  correspondent  sup- 
plies   the    following    information  : 

"We  recently  had  an  experience  here  and 
I  wonder  if  any  light  could  he  siied  upon  it. 
We  made  several  thousand  shells  of  annealed 
steel.  The  shells  (herewith  illustrated)  are 
about  8  in.  in  diameter  and  3I/J  in.  deep  with  a 
raw  edge. 


(The  difficulty  is  apparently  caused  by  the 
occlusion  of  hydrogen  gas  during  the  pickling, 
which  renders  the  steel  more  or  less  brit- 
tle. It  is  well  known  that  hard  steel,  such 
as  wire  or  sheet  springs,  cannot  be  electro- 
plated in  cyanide  solutions  without  breaking 
while  afterwards  in  service.  In  case  a  strong 
current  is  used,  the  breakage  may  occur  in  the 
solution  while  the  plating  is  going  on.  This 
breakage  is  caused  by  the  occlusion  of  hydro- 
gen gas,  which  is  given  off  freely  from  the 
surface  of  the  work  during  the  plating  oper- 
ation. This  hydrogen  absorption  or  occlusion 
seems  to  render  the  steel  brittle,  and  it  takes 
place  during  pickling  as  well  as  during  electro- 
plating.— Editor.) 


The  Galvanized  Sheet  Steel  Pans  Which  Fire-Cracked  When  Galvanized  on  Account  of  Absorption  of 

Hydrogen  During  Piclcllng. 


\\  hen  these  shells  came  from  the  presses,  it 
was  possible  to  bend  them  into  oval  shape 
without  cracking  or  bending  of  any  kind,  but 
the  minute  we  pickled  them  and  put  them 
through  the  acid  and  galvanized  them,  they 
would  crack  and  break  by  ordinary  handling. 

To  overcome  the  trouble,  we  tried  a  cold 
pickle  and  found  it  made  no  difference.  We 
also  weakened  the  pickle  without  any  result. 
W'e  found,  however,  that  if  we  did  not  pickle 
them,  but  put  them  through  the  galvanizing 
process  without  this  preparation,  no  breakage 
occurred. 

We  sometimes  have  a  similar  case  in  re- 
tinning  tin  shells.  Can  you  enlighten  us  as  to 
the   reason    for  this  apparent   phenomenon?" 


Soft  Toned  Bells  in  CKina. 


The  natives  of  China  use  large  liells  of  their 
own  make  in  many  of  their  temples  and  mon- 
asteries. 1  have  noticed  all  through  Japan 
and  China  that  the  tone  of  the  monastery  and 
temple  bells  is  very  soft  and  smooth,  due  to 
the  superior  quality  of  the  material  used  in 
their  mamifacture  and  to  the  absence  of  iron 
clappers,  the  result  being  a  marvelous  softness 
and  mellowness  of  tone.  The  bells  are  never 
swung,  being  always  suspended  in  a  fixed 
frame,  and  the  sound  is  produced  by  striking 
them  on  the  outer  edge  with  a  wooden  mallet- 
This  makes  the  soft  tones  which  are  so  de- 
lightfully melodious. — Consul  Samuel  L. 
Cnuey  in  Daily  Consular  Refort). 
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Nor\-Ferrou.s    Foviridry    Econo- 
mies and  Refinements.* 

By-  £.  A.  Barnes.^ 


In  order  to  get  the  best  results  out  of  any 
foundry,  it  must  be  the  concern  of  the  man- 
agement not  only  to  take  into  account  the 
large  and  apparent  items  of  loss,  but  to  give 
attention  to  the  minutest  details.  This  is 
where  the  intelligent  work  done  by  technically 
educated  engineers  and  chemists  can  be  of 
great  assistance.  Up  to  a  few  years  ago,  a 
brass  foundry  was  either  an  adjunct  of  the 
iron  foundry  or  considered  one  of  the  least 
important  departments  of  any  manufacturing 
industry  and  even  today  one  can  visit  large, 
pretentious  plants  in  which  the  brass  and 
aluminum  foundry  is  apparently  of  minor  im- 
portance. The  turning  out  of  the  necessary 
castings  from  which  costly  appliances  are 
finally  produced,  does  not  receive  the  expert 
attention  as  does  the  factory  itself  in  which 
latter  labor-saving  devices  and  schemes  of  all 
kinds  are  found  to  exist.  Many  of  these 
foundries  are  presided  over  by  foundrymen. 
who  by  reason  of  their  experience  are  virtual- 
ly autocrats  and  dictate  the  policy  of  the 
foundry  methods.  This  •  kind  of  foundry  is 
usually  poorly  laid  out,  illy  lighted  and  the 
work  is  done  at  a  disadvantage.  This  class  of 
foundry,  I  am  glad  to  say,  is  fast  disappear- 
ing, being  superseded  by  those  in  which  en- 
gineering skill  is  employed  in  the  design, 
equipment  and  production,  and  in  place  of 
compounding  metals  from  empirical  formulae, 
knowm  usually  only  to  a  favored  few  in  the 
institution,  the  metals  are  scientifically  com- 
pounded from  data  furnished,  classified  and 
checked  by  an  engineer  or  chemist,  whose 
duty  it  is  to  investigate  and  produce  alloys 
suited  to  each   peculiar   requirement. 

The  modern  foundry,  in  place  of  being  rel- 
egated to  the  basement  or  some  lean-to  at  the 
back  of  the  works,  should  be  designed  ex- 
pressly for  the  purpose,  having  in  mind  not 
only  rapid  and  economical  production,  but  the 
scientific  handling  and  storing  of  the  raw 
materials,  keeping  account  of  the  same  until 
they   are   used   on   the   floor   or   melted   in   the 

*A  paper  read  at  the  meeting  of  the  .Amer- 
ican Brass  Founders'  Association,  held  in 
Pittsburgh.  Pa.,  ^lay  22-27,  iQH- 

tSuperintendent  of  the  Fort  Wayne  Elec- 
tric A^.'orks,  Fort  Wavne,  Ind. 


furnaces  and  finally  weighed  up  and  turned 
over  to  the  factory  in  the  form  of  finished 
castings. 

The  building  should  by  all  means  be  fire- 
proof. ]Many  designs  lend  themselves  to  non- 
ferrous  metal  foundry  practice — the  saw-tooth 
having  its  advocates  where  land  is  cheap,  and 
the  gallery  or  many-storied  buildings  where 
land  is  at  a  premium.  My  preference  is  for 
the  gallery  construction.  The  lighter  brass 
w'ork  and  aluminum  work  can  be  carried  on  in 
the  gallery  where  there  are  ample  light  and  air 
The  first  floor  can  be  used  for  the  heavier 
work,  the  scrap  melting  furnaces,  the  power 
plant,  office,  cleaning  departments,  store  rooms 
and  other  miscellaneous  uses  not  strictly  con- 
nected with  the  actual  melting  and  moulding. 
Heating — The  heating  of  a  foundry  is  one 
of  the  important  considerations.  I  personally 
prefer  to  use  direct  radiation,  derived  either 
from  coils  of  iron  pipe  built  along  the  walls 
under  the  windows,  or  sectional  cast  iron 
radiation  similarly  placed.  With  a  little 
scheming  this  radiation  is  out  of  the  way  of 
the  moulders'  benches,  moulding  machines  and 
sand.  Placed  under  the  windows  it  radiates 
the  maximum  amount  of  lieat,  tempering  the 
air  and  distributing  it  evenly  over  the  build- 
ing. 

J'entilation — Ventilation  is  another  impor- 
tant point  that  must  be  taken  into  considera- 
tion. In  saw-tooth  and  gallery  constructed 
buildings,  the  lanterns  in  the  roof  should  be 
arranged  with  swinging  windows :  the  natural 
tendency  of  the  heated  gases  being  to  rise  and 
pass  out  of  the  same.  This  action  can  be  aug- 
mented by  the  use  of  fans,  which  are  absolute- 
ly necessary  in  a  building  built  of  more  than 
one  solid  stor}-. 

Office — The  foundry  foreman's  and  clerk's 
office  should  be  arranged  so  as  to  afford  a  full 
view  of  the  shop,  yet  be  quiet  and  so  closed  in 
as  to  be  free  from  the  dust  and  dirt  that  are 
inseparable  from  any  foundry.  Suitable  desks, 
chairs,  card  indexes,  filing  cabinets,  etc.. 
should  be  supplied,  as  no  foundry  can  be 
properly  conducted  unless  adequate  means  are 
at  hand  with  which  to  keep  records  of  w^eights. 
input  and  output. 

Pattern  Storage — We  have  found  that  the 
best  form  of  pattern  storage  is  secured  by 
the  use  of  heavy  wire  netting  mounted  on 
light  angle  iron  supports.  These  racks  are 
fire-proof,  the  sand  that  sticks  to  the  patterns 
eventually   falls  off,  sifts  through   the   meshes 
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and  in  place  of  remaining  among  tlie  patterns, 
gravitates  to  the  floor  where  it  can  be  swept 
away.  The  racks  being  open  permit  of  inspec- 
tion and  ready  identification,  even  if  the  pat- 
tern is  ranged  cm  one  of  the  upper  shelves. 
They  are  strong  and  practically  indestructible. 
Some  system  of  numbering  and  arranging 
these  patterns  is.  of  course,  necessary.  The 
match  plates  can  be  stored  standing  on  edge 
in  suitable  metal  racks  and  receptacles  where 
the  chance  of  injury  is  remote. 

Metal  Storage — When  it  comes  to  the  stor- 
age of  expensive  metals  and  sujiplies.  and 
fireproof  vaults,  centrally  located,  not  only  td 
the  melting  floors  and  office,  but  to  the  freight 
elevator  wdiich  serves  the  upper  stories,  it 
may  be  even  advisable  to  build  store  rooms  on 
the  upper  floors,  connecting  these  with  the 
main  floor  storage  by  limited  capacity  electric 
hoists. 

Sand  Bin — The  sand  bins  should  be  so 
arranged,  that  the  sand  can  be  unloaded 
through  adjustable  chutes  or  conveyor  system 
from  freight  cars  or  wagons  economically  and 
rapidly,  and  be  distributed  only  as  occasion 
requires  to  the  moulding  floors  and  core  room. 
Crucible  Storage — In  our  foundry  we  have 
arranged  the  store  room  for  crucibles,  fire 
brick  lids  and  other  supplies  that  are  likel\ 
to  be  affected  liy  the  absorption  of  moisture, 
in  a  brick  vault  heated  to  a  considerable 
degree  by  the  passage  of  spent  furnace  gases 
through  suitable  ducts  under  the  floor  of  the 
vault.  Shelving  is  arranged  in  this  vault  foi 
the  storage  of  cores  that  have  been  l)aked  but 
are  not  yet  required. 

Core  Oven — For  a  number  of  years  we  have 
successfully  employed  a  core  oven  built  in  line 
with  the  main  flue  gas  vent.  The  spent  gases 
from  the  furnaces  pass  through  cast  iron 
ducts  built  to  constitute  the  floor  of  the  core 
oven.  These  ducts  are  controlled  by  hinged 
dampers  which  can  be  deflected  so  as  to  iiass 
the  gases  directly  up  the  stack.  When  it  be- 
comes necessary  to  bake  large  cores,  the  heat 
in  this  oven  is  augmented  by  the  use  of  an  oil 
burner  connected  to  the  main  fuel  system. 

Welfare — It  is  desirable  and  it  is  in  fact 
becoming  a  law  in  many  States,  that  a  foun- 
dry shall  be  equipped  with  suitable  toilet 
rooms  in  which  modern  conveniences  must  be 
installed.  In  our  foundry  we  have  individual, 
hygienic  wash  bowls  allotted  to  each  em- 
ployee, with  running  hot  and  cold  water. 
Each  man  is  furnished  with  a  metallic  locker 
in  which  to  store  his  street  clothes.     Shower 


baths,  needle  baths  and  dressing  rooms  are 
provided  with  hot  and  cold  water.  With  these 
facilities,  the  men  can  make  themselves  entire- 
ly comfortable  and  presentable  before  leaving 
the  premises.  One  of  the  floor  helpers  acts  as 
janitor  for  this  department  and  keeps  it  in  a 
sanitary  condition.  It  is  an  undeniable  fact 
that  these  accommodations  are  not  only  used 
but  are  appreciated  by  the  men.  To  the  un- 
progressive  manager,  these  things  appear  un- 
necessary refinements,  but  our  experience  of 
several  years  has  proven  to  us  conclusively  that 
for  our  forethought  and  outlay  we  get  a  better 
class  of  men  and  a  higher  grade  of  work  with 
less  complaint  than  was  possible  before  these 
arrangements  were  installed. 

Pozi'er  Plant — One  of  the  principal  features 
of  foundry  installation  is  the  power  plant.  In 
the  power  plant  are  situated  the  pumps  for 
pumping  the  oil,  the  operation  of  the  blower? 
for  combustion  air,  air  compressors  for  the 
hoists,  rapping  hammers,  squeezers  and 
burner  atomizers.  This  plant  should  be  in  a 
separate  room  by  itself,  the  machinery  being 
laid  out  on  the  unit  system.  'By  "unit  system' 
I  mean  that  individual  motor-driven  fan 
blowers  combined  with  a  slow  speed  multi- 
cylinder  pump  for  forcing  the  fuel  oil  to  the 
burner  should  be  arranged.  These  units 
should  be  of  sufficient  capacity  to  take  care  of 
three  melting  furnaces  and  a  ladle  heater. 
The  object  of  this  unit  .system  is  that  an  acci- 
dent to  a  motor  or  pump  only  involves  the 
shut-down  of  a  limited  number  of  furnaces. 
One  of  the  fire  iniderwriters'  requirements  is 
also  complied  with,  i.  e.,  an  accident  to  a 
motor  or  blower  at  the  same  time  shuts  down 
the  oil  pumji,  conse(|uentIy  there  is  no  danger 
from  incomplete  combustion  of  quantities  of 
fuel  oil  which  without  the  attendant  supply 
of  oxygen  generates  explosive  gases.  Each 
system  should  be  equipped  with  suitable  shut- 
oflf  valves,  expansion  chambers,  drainage 
valves  and  by-passes,  enabling  the  system  to 
be  drained  free  of  oil  every  night. 

Meters — Suitable  meters  should  be  installed 
in  connection  with  each  unit  so  that  the  exact 
amount  of  oil  used  for  the  melting  of  metal 
can  be  ascertained  with  fair  accuracy.  My 
plan  is  to  connect  two  meters  in  tandem  and 
take  out  the  oil  for  the  burners  between  the 
meters.  The  differential  reading  between  the 
meters,  which  have  been  adjusted  to  run  ac- 
curately in  series,  gives  or  indicates  the  true 
amount  of  oil  that  has  been  consumed  in  the 
furnaces.     This  differential    scheme   is   neces- 
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sary,  as  no  meter  has  j-et  been  found  that  will 
accurately  measure  the  small  amount  of  oil 
burned  in  even  three  or  four  furnaces.  It  is 
necessary  here  to  state  that  the  volume  of  oil 
thrown  by  the  pumps  is  passed  through  reg- 
ulating by-pass  valves  back  into  the  suction 
side  of  the  pump. 

As  the  economical  operation  of  the  foundry 
depends  in  a  great  measure  upon  the  uninter- 
rupted operation  of  the  power  plant,  it  is  ad- 
visable to  have  the  plant  under  the  manage- 
ment of  the  works  mechanical  department 
and  separated  from  the  foundry  influences  en- 
tirely. If  this  is  not  done,  the  foundry  people, 
who  rarely  have  any  interest  in  or  experience 
with  machinery,  allow  the  same  to  run  down. 
Temporary  patching  up  is  resorted  to  in  order 
to  put  off  the  evil  day,  and  high  grade,  ex- 
pensive machinery  quickly  deteriorates 
through  neglect.  If  the  plant  is  under  the 
control  of  the  operating  department,  expert 
supervision  and  care  are  insured. 

Air  Compressor  Radiators — In  connection 
with  our  air  compressors,  of  which  we  have 
several  installed,  we  have  arranged  special 
automobile  radiator  cooling  devices,  through 
which  the  jacket  water  is  circulated  the  in- 
stant the  air  compressor  is  started.  When  the 
air  compressor  is  put  out  of  service,  the  water 
ceases  to  move ;  the  motive  power  being  a 
small  piston  pump  connected  on  the  end  of 
the  air  compressor  shaft.  The  re-use  of  the 
water  is  quite  an  economy  in  itself.  If  city 
water  is  employed  it  is  usually  wasted  into  the 
sewer.  The  operator  forgets  to  turn  it  on 
and  explosions  have  been  known  to  result: 
he  forgets  to  shut  it  off  and  many  gallons  of 
water,  that  may  cost  loc  a  thousand,  are 
wasted.  Most  city  water  contains  large  quan- 
tities of  lime  and  magnesia  in  solution  and 
these  coming  in  contact  with  the  heated  walls 
of  the  air  compressor  precipitate  in  the  form 
of  scale.  This  scale  cuts  down  the  radiating 
capacity,  the  air  compressor  overheats  and  the 
efficiency  is  very  greatly  reduced.  Not  only 
this,  but  due  to  the  pressure  the  water  in  the 
jackets  has  been  known  to  leak  through  the 
packing  and  get  into  the  cylinders,  causing 
wet  air  with  its  attendant  troubles.  With  the 
closed  automobile  radiator  system,  condensed 
steam  or  rain  water  is  used,  the  furring  and 
liming-up  effect  is  entirely  avoided  and  the 
same  water  can  be  used  for  months  with 
slight  additions  from  time  to  time  to  make 
up  for  the  leakage  around  the  pump  plun- 
ger, etc.     It  is  well  to  state  at  this  time  that 


these  radiators  are  designed  properly  to  dis- 
sipate the  amount  of  heat  generated  in  the 
cylinders  and   absorbed  by  the  water. 

Other  Equipment — Other  desirable  equip- 
ment of  the  up-to-date  foundry  includes  band 
saws,  sprue  cutters,  tumbling  barrels,  saw  fil- 
ing devices,  sand  mixers,  etc.,  etc.  These 
should  be  direct  connected  to  individual  elec- 
tric motors.  The  initial  cost  may  appear  a 
little  higher  with  this  arrangement  than  if  in- 
stalled with  a  single  motor  and  line  shaft,  but 
the  disposition  and  arrangement  of  the  several 
tools  can  be  much  more  economically  and 
practically  proceeded  with  if  one  is  not  tied 
up  to  a  shaft  line  drive.  Any  single  machine 
can  be  run  independently  of  the  others  very 
efficiently  if  the  motor  has  been  properly 
selected  with  regard  to  the  work  to  be  done. 
Such  other  apparatus  as  monorail  carriers, 
cinder  grinders  and  washers,  magnetic  separa- 
tors and  schemes  for  skimming  off  the  ladles 
before  pouring,  etc.,  are  available  and  can  be 
selected  to  suit  the  various  requiremnts. 

Furnaces — In  tlie  matter  of  furnaces,  ladle 
heaters,  scrap  recovering  furnaces,  etc.,  these 
should  come  directly  under  the  jurisdiction  of 
the  foundry  itself,  but  their  use  should  be 
supervised  and  directed  by  the  foundry  en- 
gineer. Enormous  savings  can  be  effected  by 
the  intelligent  handling  of  the  same.  With 
the  old  system  of  coke  and  hard  coal  pit  fur- 
naces, which  of  course,  are  adhered  to  for 
many  kinds  of  production,  the  greatest  injury 
done  to  the  crucibles  is  from  the  rough  hand- 
ling with  the  tongs  and  the  uneven  heating 
and  cooling.  With  the  fuel  oil  system  and 
tilting  furnaces,  which  are  becoming  more 
and  more  popular,  combined  with  the  propa- 
gation of  suitable  reducing  flame  is  a  combus- 
tion chamber  of  sufficient  volume  and  absolute 
control  of  temperature,  this  crucible  loss  is 
greatly  reduced.  It  nevertheless  calls  for 
much  thought  and  resourcefulness  on  the  part 
of  the  furnace  tender  to  produce  the  best  re- 
sults. It  is  here  often  hard  to  get  the  old  time 
foundryman  to  take  a  real  interest  in  these 
up-to-date    arrangements. 

One  of  the  greatest  items  of  loss  in  a  brass 
and  aluminum  foundry  is  the  shrinkage.  This 
is  occasioned  in  many  ways.  Poor  system  is 
responsible  for  all  of  them.  Volatilization 
loss  in  the  methods  of  melting  is  the  most  im- 
portant. Before  building  our  new  foundry  we 
investigated  the  different  types  of  furnaces 
and  ladle  heaters  on  the  market  and  found 
defects  in  all  of  them   and  therefore  decided 
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to  design  our  own  melting  equipment,  contin- 
uing the  use  of  fuel  oil  which  we  had  found 
very  satisfactory  for  seven  or  eight  years. 

In  our  furnace  we  employ  the  concentric 
burner,  using  compressed  air  at  about  35 
pounds  per  square  inch,  to  pulverize  to  a  mist 
the  fuel  oil  which  is  supplied  at  about  25 
pounds  pressure  at  the  nozzle.  This  fuel  oil 
and  atomizing  air  are  both  preheated  by 
proper  arrangements  before  they  issue  from 
the  burner.  The  volume  air  for  combustion 
which  is  supplied  through  a  truncated  nozzle 
surrounding  the  concentric  portion,  is  main- 
tained at  about  8  ounces  pressure  and  by 
valves  and  gates  both  the  compressed  air  and 
fuel  oil  and  the  volume  air  are  controlled, 
maintaining  the  "reducing  flame"  whether  a 
slow  or  a  fast  fire  is  desired.  It  is  very  nec- 
essary to  have  absolute  control  of  your  com- 
bustion in  order  ,  to  produce  the  reducing 
flame,  otherwise  at  these  high  temperatures 
the  oxygen  of  the  air  will  combine  with  the 
free  graphite  carbon  and  other  components  of 
the  crucible  and  furnace  lining  and  very 
rapidly  disintegrate  the  same  through  chem- 
ical combination,  and  the  metal  itself  will 
suff'er  loss  and  injury  through  oxidation. 

Ladle  Heaters — Our  ladle  heaters,  which 
are  arranged  to  use  the  same  burner,  are  made 
with  a  telescoping  hood  that  is  raised  up  when 
the  pouring  crucible  is  introduced  and  then 
dropped  down  enveloping  the  same.  In  this 
way  the  crucible  is  evenly  heated.  We  find 
these  ladle  heaters  very  useful  for  getting  out 
small  batches  of  work,  as  the  heat  generated 
in  them  can  he  as  high  as  that  produced  in 
the  larger  furnaces. 

Conservation  of  Heat  in  Silent  Gases — On 
visiting  any  foundry,  one  is  struck  with  the 
enormous  amount  of  apparent  lost  heat  and 
energy  that  issue  from  the  vents.  This  heat, 
in  the  form  of  spent  gases,  can  be  utilized  for 
many  useful  purposes  if  proper  arrangements 
are  made  in  the  design  of  the  foundry  to  con- 
serve them.  Core  ovens  can  be  heated,  as 
can  also  wash  water  for  use  in  the  lavatories ; 
these  are  two  of  the  most  important.  The  pre- 
heating of  air  and  oil  is  another.  This,  of 
course,  involves  piping  and  arrangements 
which  may  to  some  appear  complicated  and 
unnecessary,  but  they  are  nevertheless  well 
worth  taking  into  consideration. 

Core-Making — There  are  a  number  of  inge- 
nious machines  produced  for  the  rapid  pro- 
duction of  cores.  It  is  safe  to  say  that  many 
novelties    will     be    designed    in    core-makins 


machines  in  the  next  few  years.  I  especially 
look  for  great  strides  in  the  jarring  machines 
for  the  production  of  large  and  complicated 
cores.  Much  is  yet  to  be  done  in  the  field  of 
permanent  moulds,  cement  patterns  and  the 
methods  of  gating  and  arranging  w-ork  liotli 
on  plates  and  on  interchangeable  gates.  The 
proper  selection  of  core  oils,  sands  and  other 
compounds  used  in  the  foundry  is  very  essen- 
tial a^id  should  not,  as  is  often  the  case,  be 
left  to  the  judgment  of  the  purchasing  agent, 
but  should  be  selected  intelligently  only  after 
careful  investigation  and  practical  application. 

Moulding  Botches—Years  ago  w-e  aban- 
doned the  unhandy  and  inefficient  tub  and  in 
its  place  designed  and  installed  suitable 
moulding  tables  about  six  feet  long  and  two 
feet  w'ide.  One-half  of  the  top  of  this  table 
is  perforated  with  2-inch  holes  drilled  close 
together,  allowing  the  sand  which  is  cut  off 
the  flasks  to  at  once  fall  through  to  the  stor- 
age space  below.  The  other  half  of  the  table 
is  not  perforated  and  constitutes  a  bench  on 
which  the  patterns  and  tools  can  readily  be 
arranged.  Underneath  this  solid  part  a 
drawer  with  a  lock  on  it  is  supplied  for  the 
security  of  the  moulder's  tools,  swabs,  etc. 
Each  bench  is  equipped  with  an  air-operated 
rapping  hammer  which  can  either  be  fastened 
by  brackets  to  the  bench  itself  or  can  be  in- 
stantly removed  and  secured  to  match  plates, 
allowing  the  moulder  at  the  bench  to  work 
either  on  plate  work  or  individual  patterns,  as 
the  demand  for  castings  indicates.  This  rap- 
ping hammer  is  operated  from  a  knee-pad  ac- 
tuated valve,  affording  the  moulder  free  use 
of  both  hands  and  obviating  the  necessity  of 
calling  for  rapping  assistance  from  neighbors 
or  helpers. 

Moulding  Macliines — .Ml  up-to-date  foun- 
dries have  moulding  machines.  Choice  and 
selection  of  these  machines  must  be  governed 
in  a  great  measure  by  the  nature  of  the  work 
in  hand.  It  will  be  found  that  certain 
machines  lend  themselves  to  interchangeabil- 
ity  of  patterns,  squeezing,  deep  draws,  shallow 
plate  work,  etc.,  etc.,  better  than  others.  It  by 
no  means  follows  that  because  a  foundry  has 
moulding  machines  of  one  make  that  an 
entirely  different  type  of  moulding  machine 
would  not  greatly  affect  its  efficiency. 

Scral^  Melting  Furnaces — In  a  manufactur- 
ing industry  like  the  one  with  which  I  am  con- 
nected, we  get  skeleton  brass  from  the  punch 
press  department,  borings  and  turnings  from 
the  machine  shop  in  large  quantities  each  day. 
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Tlie  regular  practice  is  to  run  these  througli 
an  efficient  magnetic  separator  connected  with 
a  blower  system  which  takes  out  the  iron, 
paper  and  light  particles,  passing  the  good 
metal  into  bins.  In  place  of  selling  this  stuff 
to  the  junk  dealer  at  prices  depending  on 
var\ing  conditions,  we  save  and  separate  these 
borings,  etc.,  and  use  them  in  our  foundry  at 
once.  The  copper  and  red  brass  borings  are 
taken  to  the  melting  floor  and  are  used  up 
with  gates,  sprues  and  new  metal.  Much  of 
this  stuff,  however,  is  of  a  mixed  nature  and 
cannot  be  so  handled  :  it  is  therefore  taken  to 
the  scrap  melting  furnace  and  run  into  ingots. 
These  ingots  are  analyzed  by  the  chemist,  who 
determines  closely  their  components.  These 
ingots  are  further  alloyed  with  pure  copper 
and  other  new  metals  in  varying  proportions 
and  first-class  metal  for  all  general  purposes 
produced  from  them.  We  also  handle  in  our 
scrap  melting  furnace  copper  wire  which  we 
get  from  burned  out  field  coils,  armature  coils 
and  scrap  generally  that  is  known  to  contain 
pure  copper.  The  resultant  pigs  are  analyzed 
and  used  as  base  copper  for  more  important 
mixtures.  The  furnace  is  cleaned  out,  skel- 
eton brass,  borings,  yellow  brass,  etc.,  are  run 
off  and  stored  for  future  use.  With  our  scrap 
melting  furnace  we  developed  an  endless 
chain  arrangement  for  carrying  the  chills. 
The  contents  of  these  chills  are  automatically 
dumped  into  water,  which  cools,  cleanses  and 
softens  the  metal  simultaneously.  This  sys- 
tem involves  the  continuous  melting  and 
pouring  principle  which  we  have  found  in 
practice  to  be  preferable  to  the  '  hot  bath" 
system  where  the  metal  is  melted  and  tapped 
out  into  crucibles  and  repoured.  This  does 
not,  however,  indicate  that  the  "hot  bath" 
system  is  not  better  adapted  to  some  other 
foundry  requirements.  A  few  cases  of  actual 
runs  of  scrap  and  the  losses  incident  to  the 
recovery  of  the  same  are  as  follows: 

Bare  Copper  JVire. 

Total  wire  melted    9054  lbs. 

Total   ingot   recovered    8888     " 

Loss  or  shrinkage    166     " 

Loss  in  per  cent 1.83  % 

fine   Wire. 
(Includes  burning  off  of  insulation). 

Total  wire  melted    3089  lbs. 

Total   ingot   recovered    2773     " 


Loss  or  shrinkage   316     " 

Loss  in  per  cent 10.24  % 

Yellozv   Brass   Punched   Scrap. 

Total   scrap   melted    3000  lbs. 

Total   ingot   recovered    2860     " 

Loss  or  shrinkage    140     " 

Loss  in  per  cent   3.5  % 

.iluininuni — In  our  aluminum  department 
for  years  we  had  been  using  the  open  flame 
form  of  reverberatory  furnace  and  were 
always  confronted  with  a  heavy  loss  amount- 
ing often  to  6^4%.  Our  aluminum  work  is  of 
a  peculiar  nature — light  and  of  an  odd  pattern. 
For  every  pound  of  casting  we  produced,  we 
had  to  pour  one  pound  for  the  runners  and 
one  pound  for  the  riser  or  header.  We  there- 
fore only  received  2>i  i-3%  net  of  the  gross 
metal  melted.  The  loss,  therefore,  had  to  be 
multiplied  by  three,  making  20%  net.  We 
figure  gross  weight,  because  we  charge  so 
much  metal  to  the  melting  floor,  making  a  bi- 
monthly inventory  of  the  castings  turned  over 
to  the  factory  and  the  metal  in  the  form  of 
ingots,  sprues  and  risers  remaining  over. 

We  could  not  see  any  immediate  relief  from 
this  loss  so  carried  on  experiments  from  time 
to  time  and  finally  decided  that  a  tilting  fur- 
nace similar  to  our  regular  crucible  furnaces, 
but  arranged  with  an  iron  kettle  of  the  proper 
dimensions  and  shape,  was  the  solution.  With 
this  new  type  of  furnace  we  are  able  to  handle 
the  same  number  of  pounds  of  aluminum  per 
heat  as  with  the  old  open  flame  furnace  with 
a  loss  of  only  2j/^%  gross,  as  it  eliminates  en- 
tirely the  loss  due  to  the  cutting  action  of  the 
flame.  In  the  iron  kettle  the  flame  does  not 
touch  the  metal  at  all  and  while  the  time  em- 
ployed in  getting  out  the  first  heat  is  necessa- 
rily longer,  it  does  not  materially  aft'ect  the 
total  output.  Another  great  advantage  in  the 
kettle  type  of  furnace  is  that  the  slag  and 
oxide  which  form  on  the  top  of  the  pot  act  as 
a  protection  to  the  metal  and  the  spatter, 
skimmings,  etc.,  instead  of  being  thrown  into 
the  scrap  pile,  are  returned  to  the  melting  pot, 
where  the  globules  of  metal  held  in  suspen- 
sion in  the  slag  separate  from  the  slag  and 
mix  with  the  metal  below,  the  slag  itself  re- 
maining on  top  in  the  form  of  a  protecting 
blanket. 

In  the  melting  of  our  metals  such  as  alum- 
inum, we  employ  pyrometers.  We  have  found 
by  using  these  instruments  that  the  overheat- 
ing of  the  metal  is  avoided. 
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A  great  economy  results  from  the  pre- 
alloyiiig  of  metals.  In  alloying  aluminum 
and  copper,  it  is  a  well-known  fact  that  the 
copper,  which  melts  at  a  much  higher  temper- 
ature than  the  aluminum,  must  be  melted  first. 
The  aluminum  is  then  added,  combines  with 
the  copper  and  through  chemical  action  the 
temperature  is  liable  to  rise  to  a  point  that 
vaporizes  off  much  of  the  aluminum.  To  rob 
this  phenomenon  of  its  most  harmful  effects, 
wc  have  made  a  practice  of  compounding  a 
rich  alloy  of  half  and  half  copper  and  alum- 
inum, which  we  throw  into  pigs.  The  copper 
is  melted  first  and  the  aluminum  is  added  in 
small  quantities,  allowing  the  temperature  to 
gradually  reduce  with  each  addition  of  alum- 
inum, thus  preventing  overheating  any  con- 
siderable quantity  of  metal.  This  rich  alloy, 
which  now  necessarily  melts  at  a  very  much 
lower  temperature  than  the  original  copper,  is 
used  in  the  final  compounding  of  our  alum- 
inum mixture.  All  risk  of  overheating  or 
niis-mi.\ing  large  and  individual  batches  is 
thus  eliminated.  Xot  only  this,  but  the  re- 
melting  has  a  refining  effect  and  a  nuicli 
better  product  is  insured. 

The  use  of  fluxes,  such  as  phosphor  tin, 
boron,  magnesium,  etc.,  etc.,  is  much  more 
effectively  carried  out  under  the  direction  of 
a  chemist  who,  as  before  stated,  makes  a 
special  study  of  the  action  of  these  fiuxes  on 
the  metals.  I  am  convinced  that  the  employ- 
ment of  a  chemist  or  foundry  chemical 
engineer  in  a  foundry  of  any  size  soon  pays 
a  handsome  dividend  on  his  salary.  As  a  rule 
the  practical  foundryman  has  too  many  other 
things  to  attend  to  in  producing,  to  spend 
much  time  in  developing. 

Costs — In  the  matter  of  brass  foundry  costs, 
these  must  be  taken  up  seriously  and  the 
different  classes  of  work  and  styles  of  mould- 
ing, etc.,  etc.,  classified,  ^fany  foundries  arc 
selling  their  product  at  so  nuich  a  i)ound, 
basing  their  ])rices  on  the  cost  of  raw  mate- 
rials and  their  last  inventory  and  pay  roll. 
They  really  don't  know  what  any  one  casting 
is  costing  them.  I  will  mention  a  case  that 
came  under  our  observation  some  time  ago. 
In  our  aluminum  department,  using  what  we 
will  designate  .Alloy  Xo.  48,  wc  have  a  heavy 
production  of  meter  cases,  the  moulding  i)ro- 
cess  making  its  own  core.  The  cost  of  mould- 
ing per  100  pounds  was  $3.03.  the  cost  of  fur- 
nace tender  per  100  pounds  $.89.  cleaning  per 
100  pounds  $.42,  making  a  total  cost  ready  to 
deliver    of    $4.34    per     100    pounds,      .\nother 


casting  involving  rather  a  complicated  core 
figured  the  cost  of  the  casting  per  100  pounds 
$43.28.  This  shows  the  wide  range  of  costs 
for  different  classes  of  work  poured  from  the 
same  alloy.  Both  operations  were  made  on 
an  up-to-date  air-operated  moulding  machine. 

In  our  foundry  our  men  work  on  regular 
foundry  shop  orders,  which  are  sub-divided 
as  follows,  enabling  us,  with  the  proper  co- 
operation of  the  foreman  and  moulders,  to 
segregate  and  check  the  different  operating 
expenses. 

We  try  to  confine  our  alloys  and  mixtures 
to  as  few  in  nund^er  as  possible  and  at  the 
present  time  we  have  no  more  than  fifteen  to 
contend  with.  This  is  quite  an  important 
matter,  as  the  fewer  combinations  one  has  to 
compound,   the   l)ctter. 

Afuch  experimentation  and  research  work 
are  being  carried  on  at  the  present  time  in 
the  advancement  of  the  foundry  art  along  the 
lines  of  electric  furnaces  and  I  believe  that 
within  the  next  few  years  radical  changes  will 
be  incorporated,  especially  in  foundries  where 
electric  power  derived  from  water  can  be 
procured  to  heat  the  metals.  The  loss  from 
oxidation  and  over-heating  would  then  be 
avoided.  At  the  present  time,  of  course,  the 
cost  of  electricity  is  prohibitive  for  this  work, 
but  I  look  for  inii)rovements  whicli  will  make 
it  worth  while. 

\\'e  read  about  crucibles  in  which  a  vacuum 
is  maintained  and  others  in  which  inert  gases 
are  introduced.  All  these  refinements  are  the 
result  of  study  by  the  technically  educated 
engineer  and  investigator,  and  I  fully  believe 
that  the  advancement  in  tlie  next  ten  years 
in  the  whole  foundry  art  will  eclipse  that 
made  in  the  last  twenty,  by  reason  of  the  in- 
terest taken  by  scientists,  as  above  mentioned, 
coupled  with  the  general  work  of  managers 
and  experts  who  see  in  the  wave  of  scientific 
managment  now  overflowing  the  country  a 
chance  to  introduce  some  of  these  refinements 
into  their  business. 


The  term,  "Prime  Western  Spelter"  is  used 
to  designate  grades  of  spelter  made  from 
Western  ores.  Such  spelter  usually  contains 
about  \%  of  lead.  It  is  used  for  making  ordi- 
nary grades  of  brass  for  rolling,  for  brass 
foundry  use  and  for  galvani.dng.  The  best 
grades  of  rolled  brass  camiot  be  made  from 
it  on  account  of  the  amount  of  lead  that  it 
contains. 
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NicKel  Alloys  for  Use  in   Elec- 
trical Resistance  "WorR. 


Some  new  nickel  alloys  for  use  in  electrical 
resistance  work  have  recently  been  patented 
by  Wilbur  B.  Driver  of  East  Orange,  X.  J., 
(U.  S.  Patent,  993,042,  Mai  23,  1911).  The 
alloys  and  their  properties  are  described  by 
the  inventor  as  follows : 

"Various  alloys  have  been  known  and  used 
for  electrical  resistance,  having  more  or  less 
high  electrical  resistance,  but  as  a  rule  the 
melting-points  of  these  alloys  are  compara- 
tively low,  and  many  of  them  are  not  stable 
in  their  electrical  properties  and  besides  are 
liable  to  deteriorate  from  rust,  etc. 

Nickel  is  malleable,  has  a  high  melting- 
point,  is  practically  non-corrosive,  and  is 
reasonably  cheap.  The  alloys  composed  of 
nickel  and  manganese  alone  (disregarding 
any  other  substances  that  may  be  present  as 
impurities)  have  quite  a  high  electrical  re- 
sistance, but  one  purpose  of  this  invention 
is  to  increase  the  resistance  of  such  alloys 
still  further.  In  general  also,  by  increasing 
the  percentage  of  manganese  in  the  alloy, 
the  electrical  resistance  is  increased ;  but 
there  is  a  limit  to  the  percentage  of  man- 
ganese that  may  be  employed,  because  too 
much  manganese  will  render  the  alloy  un- 
workable. On  the  other  hand,  any  increase  of 
the  percentage  of  nickel  is  the  same  as  de- 
creasing the  percentage  of  manganese,  and 
the  resistance  is  thereby  reduced. 

Although  copper,  for  instance,  has  a  far 
lower  specific  electrical  resistance  than  nickel 
and  manganese,  yet  if  a  small  proportion  of 
copper  (or,  so  far  as  I  am  aware,  any  other 
similar  metal  or  combination  of  metals) — one 
per  cent  or  more — be  added  to  the  nickel  and 
manganese,  the  resulting  alloy  has  a  higher 
.■electrical  resistance  than  the  alloy  composed 
.of  nickel  and  manganese  alone.  For  example, 
an  alloy  of  90  parts  nickel  and  10  parts  man- 
ganese gives  a  specific  resistance  of  about  36: 
if  10  parts  of  the  nickel  be  displaced  by  10 
parts  of  copper,  making  an  alloy  of  80  parts 
nickel,  10  parts  copper,  and  10  parts  manga- 
nese, a  specific  resistance  of  about  53  is  ob- 
tained; where  20  parts  of  nickel  are  displaced 
by  the  same  amount  of  copper,  the  resulting 
composition  consisting  of  70  parts  nickel,  20 
parts  copper,  and  10  parts  manganese,  has  a 
specific  resistance  of  about  60.  Again, 
whereas  a  composition  composed  of  80  parts 
nickel  and  20  parts  manganese  gives  a  specific 


resistance  of  about  65.;  I  have  found  that  the 
substitution  of  10  parts  of  nickel  by  the  same 
amount  of  copper,  producing  the  alloy  70  parts 
nickel,  10  parts  copper,  and  20  parts  manga- 
nese, gives  a  resistance  of  about  80;  and  an 
alloy  consisting  of  60  parts  nickel,  20  parts 
copper,  and  20  parts  manganese,  gives  a  re- 
sistance of  about  90. 

I  am  aware  that  alloys  composed  mainly  of 
copper,  with  more  or  less  manganese  and  a 
small  amount  of  nickel,  have  been  known  and 
used.  But  these  alloys  are,  from  a  physical 
standpoint,  essentially  copper  alloys,  that  is, 
copper  is  the  principal  ingredient.  On  the 
other  hand,  my  alloys  are  composed  essential- 
ly of  nickel  (and  manganese)  in  which  the 
nickel  largely  predominates,  to  which  is  added 
a  comparatively  small  amount  of  copper  (or 
its  equivalent)  ;  my  alloys  are  not  in  this 
sense  "copper  allo3's".  My  present  alloys  dif- 
fer further  from  these  copper  alloys  in  having 
a  high  melting-point  and  in  producing  conduc- 
tors that  are  stable  in  their  electrical  proper- 
ties. 


Improved     Solution     for    tl\e 

£lectrodeposition  of  Soft 

Iron. 


According  to  a  patent  recently  issued  to 
Fransz  Fischer  of  Berlin,  Germany  (U.  S. 
Patent  992,951,  May  23,  1911),  the  following 
solution  is  capable  of  producing  a  soft  and 
ductile  deposit  of  iron  : 

Water     i  gallon 

Iron   Chloride    (Ferrous) . .     4  lbs. 
Calcium    Chloride   5  lbs. 

It  will  be  seen  that  the  solution  is  a  satura- 
ted one.  The  inventor  recommends  that  it 
be  used  hot  at  a  temperature  of  about  220  de- 
grees F.  The  current  density  can  be  as  high 
as  20  amperes  per  square  decimeter,  although 
less  can  be  used  with  good  results.  The  hotter 
the  solution  is,  the  more  ductile  the  iron. 

Among  the  uses  of  such  electrodeposited 
iron,  is  mentioned  the  "steeling"  or  coating  of 
copper  electrotype  plates  in  order  to  give 
them  a  hard  surface  that  will  resist  wear. 


The  best  form  of  anode  hook  is  a  V  shape 
so  that  no  matter  what  the  diameter  of  the 
anode  rod  may  be,  there  will  always  be  two 
points  of  the  hook  that  will  touch  it.  This 
rule  applies  to  any  kind  of  anode  hook. 
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Avoiding  a  Mottled  Surface  in 
Matt  Dipping  Aluminum. 


Tlic  production  of  a  matt  surface  on  sheet 
aluminum  by  dipping  in  a  hot,  caustic  alkali 
is  quite  extensively  practiced,  and  it  is  often 
found  that  instead  of  a  dead,  matt  surface 
one  of  a  mottled  nature  forms.  It  may  be 
more  or  less  matt  as  the  case  may  be,  witli 
traces  of  the  mottled  surface,  or  it  may  have 
a  mottled  appearance  resembling  galvanized 
iron.     In  Fig.  2  is  shown  such  a  surface. 


Fip.    1.     Aluminum    Article   Showing    Dead    or    Matt 
Surface  as  it  Siiould   Be. 

The  method  of  matt  dipping  aluminum  is 
as  follows:     A  solution  is  made  up  of: 

Water     i  gallon 

Caustic  Potash  or  Soda  ...      i  lb. 

The  solution  is  used  warm  or  hot  and  the 
aluminum  dipped  into  it.  Hydrogen  gas  is 
immediately  given  off  from  the  surface,  and 
which  gradually  becomes  black  from  the 
iron  left  undissolved.  After  the  action  has 
taken  place  for  some  time,  the  aluminum  is 
removed,  rinsed  in  water  and  then  dipped  into 
a  dip  composed  of  the  following: 

'^\'ater     i  gallon 

Xitric   Acid     i  gallon 

The  aluminum  is  then  rinsed  in  clean  water 
and  dried.  If  the  operation  is  conducted 
properly,  the  surface  will  have  a  dead  and 
uniform  appearance. 

The  mottled  appea>\ince  is  produced  on  the 
surface  of  the  aluminum  by  not  leaving  it  in 
the  potash  or  soda  solution  sufficiently  long. 
The  alkali  begins  to  "bite"  immediately  and 
the  operator  is  usually  afraid  that  the  surface 


will  be  too  strongly  attacked.  After  leaving 
it  in  a  few  seconds,  he  removes  the  piece  of 
aluminum,  rinses  it  and  then  immerses  it  in 
the  acid  only  to  find  the  mottled  surface 
shown  in  Fig.  2. 

The  various  stages  in  the  action  of  the 
potash  or  soda  are  as  follows : 

\\'hen  the  action  of  the  potash  or  soda  has 
been  of  short  duration,  say  a  few  seconds 
only,  the  surface  will  take  on  a  coarsely  crys- 
talline appearance  like  that  shown  in  Fig.  2. 
If  allowed  to  act  a  little  longer  a  finer  mottled 
surface  is  produced.  As  the  action  goes  on 
(in  case  sheet  aluminum  is  used  as  it  usually 
is),  streaks  show.  These  are  caused  by  pin 
holes  in  the  original  cast  aluminum  having 
been  elongated  in  rolling  so  as  to  produce 
streaks.  After  a  time,  these  streaks  become 
less  prominent  and  finally,  when  action  has 
been  well  timed,  are  so  inconspicuous  that  they 
can  scarcelv  be  seen. 


Fig.  2.     The  Crystallized   Surface    Produced    by    Too 
Short  Immersion. 

To  obtain  the  best  results  in  the  production 
of  the  matt  surface,  the  potash  or  soda  solu- 
tion should  be  allowed  to  act  for  some  time. 
This  serves  not  only  to  produce  the  desired 
dead  appearance,  but  eliminates  the  streaks 
that  are  always  present  in  sheet  aluminum. 
l->-)r  the  guidance  of  the  operator,  let  it  be  said 
that  from  three  to  in-Q  minutes  are  generally 
required  in  the  potash  or  soda  solution.  When 
this  has  been  done,  the  surface  will  have  the 
appearance  shown  in  Fig.  i. 

Either  caustic  potash  or  caustic  soda  may 
be  used  in  producing  the  matt  surface. 
Potash  works  more  rapidly  than  soda,  but  the 
ultimate  effect  is  the  same. 
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Experimerkt    to    Determine    tHe  tity  has  been  employed  for  the  reason  tliat  it 

Amount    of    Boracic    Acid   a  has  always  been  assumed  that  boracic  acid  dis- 

NicRel     Plating     Solixtion  solves   in    a    nickel    solution    very    sparingly, 

AVill  TaKe  Up.  just  as  it  does  in  water.     In  cold  water  it  is 

only   slightly   soluble    (i    part   of  boracic  acid 

The   good    effect    of    boracic    acid   in    nickel  requires  47  parts   of   cold  water   for  its  solu- 

plating  solutions  has  now  been  thoroughly  es-  tion). 

tablished.     It  was  first  discovered  by  Edward  In  order  to  ascertain  just  what  amount  of 

Weston,  the  well  known  manufacturer  of  elec-  boracic  acid  a  nickel  plating  solution  will  take 

trical   measuring   instruments   of    Newark,    N.  up,    the    following    experiments    were    carried 

J.,   and   who   at   one   time   was    in   the   nickel  out.     A  nickel  plating  solution  of  the  follow- 

plating  business.     He  not  only  discovered  the  ing  composition    was  first    made.     This    was 

fact  that  boracic  acid  is  an  excellent  material  assumed  to  represent  the  average  plating  solu- 

in  a  nickel  plating  solution,  but  patented  it  in  tion  now  employed  for  nickel  plating  work: 

1882,  and  the  patent  has  long  since  elapsed,  of  Water     1  gallon 

course.  Double  Nickel  Salts   8  oz. 

The  advantage    of    boracic    acid    in    nickel  Single  Nickel  Salts   i  oz. 

plating  solutions  lies  in  the  fact  that  it  produ-  Sal-Ammoniac     i  oz. 

ces  a  slightly  acid  reaction  which  is  so  bene-  ^^^  ingredients  were  dissolved  in  distilled 
ficial.  It  has  now  been  thoroughly  established  ^^,^^^^  ^^  ^^  ^^  ^^^^  ^  ^j^^^  solution  and  then 
that  to  obtain  satisfactory  results,  a  nickel  so-  ^^^  ^^_^^^^  filtered  through  filter  paper.  To 
Union  should  have  a  slightly  acid  reaction.  If  ^jg^ermine  the  effect  of  boracic  acid  on  the 
made  alkaline  (either  with  ammonia  or  potash  ^^^^^^-^^^^^  varying  quantities  were  added  to  it 
or  soda  which,  of  course  liberate  ammonia  ^^^^  ^^^  solution  boiled.  It  li-as  then  allozi'ed 
from  the  double  nickel  and  ammonium  sul-  ^^  ^^^^  ^^^^  ^^^  clearness  of  the  liquid  ascer- 
phate  and  produce  the  same  effect)  the  nickel  ^^.^^^^  ^^.  j^^j^jing  it  up  to  the  light  while  con- 
deposit  is  not  only  dark  but  brittle  and  is  apt  ^^.^^^^  r  ^  ^^^^^^^^  ^^,j^.^^  ^j^^^  test-tube.  If  the 
to  peel  or  flake  off.  In  many  instances,  par-  g^j^^^j^^  ^,.3,  perfectlv  clear  and  showed  no 
ticularly  when  a  strong  current  has  been  used,  ^]^^,^g^^  -^  ^^.^^  assumed  that  the  boracic  acid 
the  nickel  deposit  will  usually  flake  off  in  the  j^^^  ^^^^^  .^^^^  solution.  The  quantitv  of  the 
solution  in  numerous  small  spangles.  ,  The  use  ^^^^^-^  ^^id  added  each  time  was  quite  small 
of  a  slightly  acid  solution,  therefore,  corrects  ^^  ^^^^  ^^^^  ^-^^^^  p^i,^^  ^^^-^^^  be  easilv 
this  difficulty  and  gives  a  white  and  tough  ^,3^^^^^^  ^^.^g^  3,,  ^^^ess  had  been  introduced- 
deposit.  When  the  nickel  solution  is  slightly  ^^.^^^^  ^  quantitv  equal  to  6  oz.  per  gallon  of 
acid  with  sulphuric  acid,  good  results  are  ^^^  ^^.^j^^j  ^^^^.^^^  solution  had  been  added,  it 
obtained,  but  there  is  so  much  chance  of  over-  ^^^^  ^^^^^^^  ^^^^  ^^^  ^^^^^-^  ^^^^^  ^j^^,,  tl,^  g^, 
doing  the  addition  that  the  use  of  this  acid  is  j^^^.^^  j^^^  ^^^j^^^  ^^^^^^  ^^  separate  out  in 
not  to  be  recommended.  It  is  extremely  dif-  ^,^^  ^^^^^^  ^^  ^.^^^^^^  ^^^^^  ^^  ^^^.^t^,^  ^j^^,,.. 
ficult  to  introduce  just  the  right  quantity,  and  .^^^  ^^^^  ^^^  ^.^^^^  ^^^  ^^^^  reached  where  no 
as  it  is  the  strongest  acid,  the  effect  of  a  ^^^^^^  ^^.^^^^^  dissolve.  The  result  of  the  ex- 
small  quantity  is  very  marked.  periments,   therefore,   showed   tliat  the   largest 

On  the  other  hand,  boracic  acid  is  one  of  ^j^^^^^i^v  of  boracic  acid  that  can  be  used  in 

the  weakest  acids  and  an  excess  does  not  seem  ^    ^^.^^-^,    ^^^^.^^    solution    without    having    it 

to  have  the  marked  effect  that  is  produced  by  ^^p^^^^^^  ^^^j,  is  as  follows: 

sulphuric  acid.     It  is  on  this  account  that  there  ^..  ,    ,  -r^,     .        r>   ,     •                          ,1 

,     '                  ,.,,,     .    r          ,.                        ,  .  Nickel  Plating  Solution   ...      i  gallon 

has  been  so  little  information  possessed  in  re-  „         .      ,    .,                               ^ 

,  ^     ^,  .      r  ■,  ■        ■  1  .         ^1,  Boracic  Acid   o  oz. 

gard  to  the  amount  of  boracic  acid  to  actually 

use  in   a  nickel   plating  solution.     It   has   not  These     results     indicate     that     much     more 

been  known  whether  to  add  a  large  or  a  small  boracic  acid    than    usually    supposed    can    be 

excess  of  this  substance,  and  what  the  effect  added    to  a    nickel    plating    solution    without 

of  either  would  be.    The  amount  generally  ad-  having  it  separate  out. 

vocated  has  been    from   %  to   %   oz.  to   each  (In   the  next  issue  the  effect  of  this  large 

rallon  of  the  solution,  and  this  small  quant-  amount  of  boracic  acid  on  the  nickel  solution 

.  and   the   nickel   deposit,   as    far  as   the  actual 

*Carried   out   in   the   Experimental    Labora-  plating  operation    and    results    are    concerned, 

torv  of  The  Brass  IVor'fd.  will  be  given.) 
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An     Eng'lisK     Apparatus 
Using  Lacquer  Spray^s. 


for 


All  English  apparatus  for  use  with  the 
spray  or  air-brush  for  applj'ing  lacquers  is 
herewith  illustrated.  It  is  made  for  the  pur- 
pose of  saving  the  lacquer  or  other  material 
used  in  the  spray  or  air-brush.  The  apparatus 
is  made  by  the  Airostyle  and  Lithos,  Ltd.,  s? 
Sl  Bride  St.,  London,  England. 

In  spraying,  it  will  be  found  that  the  lac- 
quer sprayed  on  the  table-top,  collector,  and 
tinplates,  runs  more  or  less  in  the  trough  in 
the  operating  table,  so  that,  during  working, 
a  certain  amount  of  cleaning  of  the  collector 
takes  place  automatically.  When  finished 
with  spraying,  the  lacquer  lying  on  the  table 
is  scraped  to  the  back,  the  little  table  is 
drawn  forward,  the  hook  in  the  back  working 
tc'.ble  is  removed,  and  as  far  as  possible  the 
lacquer  lying  on  the  perforated  panels  and  on 
the  solid  plates  is  scraped  into  the  trough. 
Then  the  operator  takes  out  the  panels, 
scrapes  them  as  thoroughly  as  possible,  and 
puts  them  in  the  reclaiming  vat.  where  they 
should   remain  over  night. 


Pig.  2.    Another  Form  of  Apparatus  for  Saving  the 
Lacquer. 


Fig.   I.     The  Apparatus  for  Uslnu  ihe  Lacquer  Spray  and  Savine  the  Lacquer. 
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TKe     Pouring     and    Melting 

Points  of  Some   HigK   Grade 

Bronzes. "" 


By  C.  P.  Karr. 


The  melting-  points  of  most  of  the  common 
metals  and  binary  alloys  have  been  carefully 
studied  by  a  number  of  physicists  and  their 
results  have  been  published  in  the  various 
technical  periodicals.  xA.lmost  all  of  these  ex- 
periments, however,  have  been  made  in  labo- 
ratories w^here  every  facility  has  been  fur- 
nished and  every  condition  fulfilled  to  make 
the  determination  adequate  and  conclusive. 
The  pouring  temperatures,  if  they  have  been 
taken  in  foundries  in  accordance  with  foun- 
dry conditions  and  every  day  practice  have 
not  been  published  so  far  as  I  can  ascertain. 
The  Bureau  of  Standards,  Washington,  D.  C, 
has  referred  me  to  Shepherd's  thermo-electric 
observations  on  brass.  Jour.  Phys.  Chem.,  Vol. 
8,  p.  423,  1904,  which  are  in  close  accord  with 
my  own,  and  excepting  some  data  on  casting 
temperatures  by  Percy  Longmuir,  referred  to 
in  Table  II,  and  Stillman's  Engineering  Chem- 
istry, early  editions,  but  omitted  from  the  last 
edition  (1910),  1  have  been  unable  to  find 
any  reliable  data  on  this  important  question. 

The  experiments  here  described  were  con- 
ducted in  January,  this  year,  in  the  foundry 
of  the  Nathan  ^Manufacturing  Company,  Xew 
York  City,  on  the  pouring  temperatures  of 
various  bronzes  made  at  their  works  under 
foundry  conditions  and  in  the  course  of  the 
day's  work,  and  without  any  hindrance  to  the 
regular  functions  of  the  foundry.  The  melt- 
ing temperatures  could  not  be  taken  in  the 
foundry  itself  without  interfering  with  said 
functions  and  therefore  these  determinations 
were  made  in  the  company's  laboratories  on 
four  of  the  same  type  of  metals  from  which 
the  pouring  tests,  as  recorded  in  Table  I,  were 
made. 

The  Fery  radiation  pyrometer  was  chosen  as 
the  instrument  with  which  to  undertake  these 
tests  rather  than  a  thermo-junction  couple 
plunged  into  the  body  of  molten  metal, 
because  the  former  is  better  adapted  to  every- 
day foundation  conditions  and  current  prac- 
tice. The  temperatures  stated  in  Table  I  are 
relative  and  not  absolute.     Owing  to  the  rapid 

*A  paper  read  at  the  meeting  of  the  Amer- 
ican Brass  Founders'  Association,  held  in 
Pittsburgh,  Pa.,  May  22-27,  191 1. 


formation  of  oxides  on  the  surface  of  the 
molten  metal  a  large  number  of  readings  were 
taken  as  the  metal  was  poured  into  the  flasks 
with  the  expectation  of  securing  a  sufficient 
number  of  maximum  coincident  readings  that 
should  more  clearly  indicate  the  pouring  tem- 
peratures than  an  average  of  all  the  readings 
taken.  No  claim  is  made  for  exact  accuracy 
of  the  temperatures  recorded  because  they 
were  made  hurriedly  under  the  ordinary  regu- 
lar foundry  conditions  familiar  to  every 
expert  foundryman  and  because  of  these 
variable  oxide  films  and  surfaces.  But  it  is 
believed  that  the  drops  in  the  temperatures 
from  the  times  of  pouring  from  the  furnace 
into  the  bull-ladles  or  the  foundry  floor  re- 
spectively, to  the  times  of  pouring  into  the 
flask  of  a  series  poured,  are  relatively  accu- 
rate. The  times  stated  in  the  table  were  in 
every  instance  taken  w''-'.i  a  stop  watch  that 
indicated  seconds  on  iU  large  dial  and  auto- 
matically recorded  minutes  on  its  small  dial. 

In  taking  the  melting  temperatures  in  the 
laboratory  "black  body"  conditions  were 
applied  as  closely  as  possible,  the  metal  was 
melted  in  a  gas  furnace  supplied  with  com- 
pressed air.  Temperatures  were  taken  imme- 
diately after  the  blast  was  turned  off,  the 
metal  stirred  slowly  but  continuously  until  it 
cooled  down  to  a  pasty  state  and  the  pyro- 
meter needle  remained  stationery  for  at  least 
seven  consecutive  readings,  this  lowest  con- 
secutive coincident  reading  was  taken  as  the 
melting  point  of  the  alloy.  As  the  amount  of 
copper  contained  in  an  alloy  has  so  nuich 
bearing  upon  the  temperature  of  fusion  the 
type  of  the  alloy  is  indicated  in  the  table  by 
its  approximate  percentage  composition  of 
copper. 

The  yellow  brass  used  in  the  laboratory  test 
was  made  from  commercial  sheet  brass  clip- 
pings. An  analysis  was  made  of  the  brass 
ingot  after  the  melting  test  in  order  to  deter- 
mine whether  it  contained  any  constituent 
that  would  naturally  lower  the  melting  point 
of  pure  brass.  It  was  found  to  contain  about 
68.8  per  cent  of  copper,  0.19  per  cent  of  lead 
and  the  balance  zinc  with  a  tvaoe  of  iron.  For 
this  composition  the  pyrometer  indicated  a 
melting  point  of  1640  degs.  Fahr.,  but  on  ac- 
count of  the  heavy  oxidation  of  the  surface 
it  is  believed  that  this  reading  may  be  some- 
what too  low  and  particularly  as  the  melting 
point  of  a  brass  containing  70  per  cent  of 
copper  and  30  per  cent  zinc  was  established 
at  about  950  (legs.  Cent.,  or   1742  degs.   Fahr., 
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by  the  examination  of  Haycock  and  Xeville, 
the  pioneer  explorers  in  this  field,  although 
their  composition  contained  no  lead.  The 
melting  point  of  copper  is  taken  to  be  about 
1,084  degs.  Cent.,  or  1,983  degs.  Fahr.  An  in- 
dependent reading  of  the  No.  4  metal,  not 
mentioned  in  the  table,  was  taken  in  the  labo- 
ratory and  it  showed  a  melting  point  of  1,850 
degs.  Fahr.,  a  variation  of  30  degs.  from  the 
figure  given  in  the  table,  a  variation  due  prob- 
ably either  to  a  state  of  recalescence  or  to 
some  variability  in  its  composition. 

It  was  desired  to  make  a  comparison 
between  the  drop  in  temperature  of  metal 
made  in  a  coal-fired  pit  furnace  and  the  metal 
made  in  a  coke-fired  M.  R.  V.  furnace.  To  do 
this  all  the  conditions  must  be  as  nearly  alike 
as  possible.  As  the  metal  in  the  pit  fires  had 
to  be  brought  from  the  furnace  to  the  foun- 
dry floor  in  the  pot  in  which  the  metal  was 
compounded,  the  pyrometric  readings  had  to 
be  taken  on  the  foundry  floor  directly  from 
the  pot  itself  after  it  was  skimmed.  To  in- 
stitute the  same  kind  of  reading  with  the 
metal  from  the  IM.  R.  V.  furnace  poured  into 
the  bull-ladle  the  latter  had  to  be  skimmed  and 
read  at  the  floor  level.  As  the  composition 
of  the  metals  compared  differed  from  one 
another  the  average  copper  constituent  had 
to  be  about  the  same,  and  this  condition  was 
fulfilled.  There  were  three  heats  in  the  coke- 
fired  furnaces  with  six  readings  at  the  foun- 
dry floor  level  with  an  average  of  1,832  degs. 
Fahr.,  and  thirty-two  readings  at  the  pouring 
bench  with  an  average  of  1,780  degs.  Fahr., 
or  an  average  drop  of  52  degs.  There  were 
six  heats  of  the  metal  in  the  coal-fired  furna- 
ces with  fifteen  readings  at  the  furnace  floor 
with  an  average  of  1,981  degs.  Fahr.,  and 
fifty-one  readings  at  the  pouring  bench  with 
an  average  of  1,838  degs.  Fahr.,  or  an  average 
drop  of  143  degs.  Fahr. 

Although  the  mass  of  metal  poured  from 
the  two  types  of  furnaces  was  about  the  same 
in  volume  and  notwithstanding  the  efforts 
made  to  equalize  the  mechanical  conditions,  it 
is  my  belief  that  nothing  conclusive  can  be 
drawn  from  the  comparison  for  these  reasons : 
The  graphite  pots  of  the  coal-fired  furnaces 
and  the  fire-clay  lined  bull-ladles  containing 
the  metal  from  the  coke-fired  furnaces  do  not 
have  the  same  emissive  power  and  their  coeffi- 
cients of  emissivity  were  unknown,  and 
secondly  the  metal  in  the  coal-fired  furnaces 
was  a  hydraulic  metal  and  it  was  difficult  to 
keep  its  surface  clear  in  taking  the  maximum 


readings.  All  the  readings  were  taken  with 
the  Tycos  type  of  a  Fery  radiation  pyrometer, 
-\"o.  8350.  Tested  by  the  Bureau  of  Stand- 
ards at  Washington,  D.  C,  September  14, 
1910.  Resistance  62.4  ohms  at  22.5  degs.  Cent. 
Calibrated  for  "Black  Body."  Telescope  6223 
and  used  with  a  horizontal  scale,  graduated 
from  800  to  2,400  degs.  Fahr.  Mr.  E.  C. 
Taylor,  of  the  Taylor  Instrument  Company, 
Rochester,  N.  Y.,  assisted  me  by  taking  the 
focus  on  all  the  metals  examined. 

It  was  hoped  for  but  hardly  to  be  expected 
that  a  comparison  of  the  rates  of  cooling  as 
shown  in  the  Table  I  would  lead  to  the  devel- 
opment of  a  theory  that  could  be  used  in  a 
practical  way  to  express  the.  drop  in  temper- 
ature of  any  given  bronze  alloy  for  a  stated 
period  of  time,  so  that  knowing  the  initial 
temperature  the  correct  pouring  temperature 
could  be  deduced,  hut  so  many  conditions  of 
foundry  practice  were  involved  and  so  few 
have  been  the  experiments  made  that  such  a 
law,  if  one  there  be,  could  not  as  yet  be  enun- 
ciated. Of  course  the  basic  metal  of  all 
bronzes  is  copper,  and  the  inter-action  of 
other  metals  upon  copper  itself  and  upon  one 
another  simultaneously,  especially  in  combi- 
nation with  the  complex  formation  of  solid 
solutions  and  eutectic  mixtures  which  have 
not  been  fully  studied,  this  inter-action,  so  to 
speak,  is  so  inseparably  a  part  of  the  prob- 
lem that  nothing  conclusive  could  be  formu- 
lated. 

To  ascertain  if  a  heat  has  been  a  good  one 
it  becomes  necessary  to  make  some  well- 
known  tests.  Xo  matter  how  great  the  skill 
of  the  foundryman  may  be,  he  cannot  know 
that  his  heat  has  been  a  satisfactory  one  until 
these  tests  have  been  made.  Although  every 
other  condition  may  be  fulfilled,  if  the  pour- 
ing temperature  has  not  been  right  the  heat 
will  prove  to  have  been  unsatisfactory.  The 
pyrometer  is  only  a  precautionary  means  to 
an  end,  but  not  a  cure-all.  If  at  the  time  the 
observations  are  undertaken  to  establish  the 
correct  pouring  temperature,  the  pyrometer 
readings  are  concurrently  taken  both  as  a 
check  and  as  a  record  and  the  trial  continued 
consecutively  for  at  least  one  week  to  obtain 
simultaneous  readings  and  concordant  results, 
then  the  standard  pouring  temperature  may  be 
arrived  at  and  the  real  value  of  the  pyrometer 
will  be  recognized  by  readings  concurrent  with 
the  standards  thus  obtained.  The  fluctua- 
tions of  the  needle  due  to  oxide  films  and 
slaggy    surfaces   must   constantlv    be    borne    in 
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niiiul  and  for  this  reason,  if  for  no  otiier, 
tlie  maximum  reading?  should  l)e  the  only 
ones  resorted  to  as  a  guide  for  the  pouring 
temperature,  and  even  this  should  be  com- 
])ared  witli  and  contirmed  by  the  melting  point 
if  the  alloy  in  <|uestion.  Said  melting  point 
lu  be  estalilishcd  by  some  suitable  laboratory 
method.  In  reference  to  the  pouring  temper- 
atures, from  a  private  communication  re- 
ceived February  l6  from  the  Bureau  of  Stand- 
ards, Washington,  D.  C,  whose  unfailing 
courtesy  and  advice  have  been  of  such  inval- 
uable assistance  to  me  in  the  conducting  of 
these  experiments  and  the  preparation  of  this 
rei)ort,   I   quote : 

"Your  remarks  regarding  the  uncertainty  in 
comparing  Fery  readings  taken  under  diverse 
conditions  as  to  the  material  of  the  surround- 
ings, appear  to  us  to  be  very  much  to  the 
point,  and  such  uncertainties,  due  to  varying 
emissivities  of  containers,  may  be  very  con- 
sideralile.  If,  however,  the  whole  crucible  is 
hut,  and  the  surface  of  the  metal  is  well  below 
the  rim,  say,  half  way  into  the  de])th  of  a  cru- 
cible of  twice  the  height  of  its  diameter,  and 
the  metal  is  not  skimmed,  it  would  make  a 
minimum  difference  in  readings  for  the  differ- 
ence in  crucibles.  Perhaps  by  heating  two 
half-tilled  crucibles  of  different  material  and 
same  size  side  by  side  in  a  furnace  until  they 
attain  the  same  temperature,  and  then  with- 
ilrawing  them  and  reading  metal  temperatures 
with  the  Fery,  as  above  indicated,  you  might 
be  able  to  check  this  matter  out." 

I  did  not  have  the  opportunity  to  follow  up 
this  valuable  suggestion,  for  it  could  be 
carried  out  very  well  with  two  black  lead 
crucibles  or  two  bull-ladles,  but  in  comjiaring 
bull-ladle  and  black  lead  pot  radiatiuns  the 
emissivities  of  the  containers  nnist  be  known 
and  also  that  of  the  metals  contained.  Hur- 
;.;ess  has  determined  the  emissivities  of  copper 
and  cuprous  oxide  and  their  values  might  be 
introduced  to  arrive  at  the  radiation  of  the 
metals  as  copper  predominates  in  the  alloys 
discussed  and  cuprous  oxides  in  the  oxide  sur- 
faces. 

Table  Xo.  i  to  be  inserted  here — -To  be  a 
cut. 

In  \i)0),  in  an  address  delivered  before  the 
Metallurgical  Society,  of  Rirmingliam,  Fng- 
land,  Mr.  Percy  Longmuir  refers  to  the  cast- 
ing temperatures  of  some  gun  metal,  yellow 
brass,  red  brass  and  Muntz  metal,  the  best 
specimens    registered    as    follows: 

In    the    above    table    the    Xu.    3    metal    is    a 


yellow  brass:  Xo.  4  metal  corresponds  to  Mr. 
Longmuir's  gun  metal:  X'o.  5  is  of  a  lower 
grade  than  the  other  bronzes  :  Xo.  6  is  a  high 
grade  hydraulic  bronze  and  while  showing  a 
high  tensile  strength  its  elongation  is  small 
and  it  possesses  proportionately  a  low  percen- 
tage of  reduction  in  area. 

It  has  been  suggested  to  me  by  ;ni  expert 
foundryman  that  the  best  way  in  which  in 
make  use  of  the  pyrometer  in  the  foundry 
for  taking  the  pouring  temperatures  is  to  have 
it  set  up  in  the  foundry  in  a  suitably  pro- 
tected structure  and  liring  the  pot  to  the 
pyrometer  instead  of  carrying  the  pyrometer 
around  with  the  pot  to  the  great  confusion 
anil  disgust  of  the  caster.  With  this  recom- 
mendation  I  most  heartily  agree. 


Liege  Metal. 


In  the  Daily  Coiisiil'ar  Re/^ort,  Consular  As- 
sistant Pjartley  F.  Yost  of  Paris,  France,  gives 
the  following  information  in  regard  to  "Liege- 
Metal",  a  new  alloy  which  has  appeared  in 
that  country  and  which  is  being  used  in  the 
construction  of  air-ships.  From  the  following 
analysis  given,  it  would  appear  that  the  metal 
is  really  commercial   magnesium. 

An  article  of  considerable  interest  to  the 
world  of  aerial  navigation  for  "heavier  than 
air"  as  well  as  "lighter  than  air"  craft  is  the 
new  metal  known  as  Liege  metal.  It  is  said 
to  be  40  per  cent  lighter  than  aluminum  and 
has  a  density  of  1.762.  Its  surface  is  grayish- 
white,  reflectin.g  rays  analogous  to  those  of 
poorly  worked  aluminum.  The  following  is 
its  composition:  .Aluminum,  0.04  per  cent; 
iron,  o.oi  per  cent:  zinc,  044  per  cent:  sodium, 
o.Ji   per  cent:  magnesium,  (^Q.3  per  cent. 


Use  of  Lead  PercHlorate  in  tKe 
Electrodeposition  of  Lead. 

The  Siemens  &  Halske  company  of  Berlin, 
(iermany  has  lately  patented  the  use  of  a  new 
electrolyte  for  lead  r  efining.  This  electro- 
lyt  consists  of  a  solution  of  lead  perchlorate, 
containing  free  perchloric  acid,  and  a  colloid 
of  some  sort,  glue,  gelatin,  etc.,  to  prevent  the 
lead  from  coming  down  in  crystalline  form. 
The  advantage  of  such  an  electrolyte  is  sup- 
posed to  consist  in  its  higher  conductivity,  and 
the  fact  that  it  does  not  decompose  on  heat- 
ing, as  docs  the  hydrofluosilicic  acid  ut  tli.' 
Betts  process. 
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THe  Severity  of  E^nglisH    Lsi^vs 

Respecting  Brass  Foundry 

Conditions. 


The  severity  of  English  laws  respecting  the 
■conditions  which  exist  in  brass  foundries  and 
casting  shops,  may  be  well  appreciated  from 
the  following  articles  from  the  Ironmongers' 
'Chronicle.  While  the  bad  effect  of  zinc  oxide 
fumes  is  well  known,  there  has  been  no  satis- 
factory method  of  preventing  their  existence 
in  the  foundry.  The  law  requires  that  an 
apparatus  be  used  for  covering  the  crucible 
while  skimming  and  pouring  so  as  to  remove 
the  fumes  and  prevent  their  escape  into  the 
shop.  That  this  apparatus  does  not  meet  with 
the  approval  of  the  employees  will  be  under- 
stood from  the  article  : 

On  Wednesday  last  week,  at  the  Wolver- 
liampton  Police  Court,  before  Mr.  N.  C.  A. 
Neville  (the  Stipendiary  magistrate),  William 
Carter,  employee  at  a  brassfoundry  at  Willen- 
liall,  and  Messrs.  C.  and  L.  Hill,  the  employ- 
•ers,  were  summoned  for  neglecting  the  regu- 
lations for  the  casting  of  brass.  Mr.  K.  H. 
Garvie  prosecuted,  and  Mr.  George  Vaughan 
appeared  for  the  employers.  The  defendants 
Hill  kept  a  brassfoundry  at  the  junction  of 
Walsall  Road  and  Doctor's  Piece,  Willenhall, 
and  Carter  was  employed  there  as  a  brass- 
founder.  Mr.  Garvie  said  that  when  he  visited 
the  foundry  on  March  15  with  another  man 
he  could  not  see  the  walls  of  the  room  for  the 
fumes  coming  from  the  crucibles.  The  appa- 
ratus was  eflficient,  but  Carter  was  guilty  of 
neglecting  to  use  it,  and  Messrs.  Hill  of  not 
enforcing  its  use.  He  did  not  admit  that  Mr. 
Hill  had  made  continuous  effort  to  get  his 
men  to  use  the  apparatus,  but  allowed  that  the 
men  had  been  spoken  to  by  Mr.  Hill. — Daniel 
Dunton,  Doctor's  Piece,  foreman  at  the  foun- 
dry, said  he  went  round  with  Mr.  Garvie,  and 
both  he  and  Mr.  Garvie  asked  Carter  to  use 
the  apparaus,  which  did  not  appear  to  have 
been  used  for  a  considerable  time.  The 
fumes  were  so  dense  that  they  could  not  see  a 
a  wall  ten  yards  away.  He  said  Messrs.  Hill 
had  told  the  men  whom  he  found  not  using 
the  apparatus  that  he  would  report  them  to 
the  inspector. — Mr.  Limnel  Hill,  a  member 
of  the  firm,  said  he  had  the  regulations  posted 
up  in  his  works,  and  had  done  everything  in 
his  power,  short  of  actually  dismissing  the 
men,  to  enforce  compliance  with  the  rules. 
He   mentioned   that   the   men    were   all    up    in 


arms  against  the  new  apparatus.  It  was  a 
little  more  trouble. — Mr.  Neville  :  They  prefer 
to  remain  unhealthy. — Mr.  Vaughan  con- 
tended that  there  was  no  case  against  the  em- 
ployers, as  they  had  done  all  they  were 
called  upon  to  do  under  the  Act  to  get  the 
apparatus  used,  and  the  responsibility  for  the 
breach  of  the  rules  lay  with  the  workmen, — 
Mr.  Neville,  addressing  Carter,  said  it  would 
be  necessary  to  punish  him  for  not  taking  care 
of  his  own  health.  It  was  most  important 
that  the  men  should  take  advantage  of  the 
costly  apparatus  provided  by  the  masters,  not 
only  for  the  sake  of  their  own  health,  but  be- 
cause it  was  in  compliance  with  the  law.  He 
did  not  consider  it  a  serious  case  against  the 
employers,  but  he  hoped  some  procedure 
would  be  taken,  a  nd  not  merely  threats 
uttered. — Carter  was  fined  20s.  and  the  firm  5s. 
and  the  costs. 


A  Ne'^v  Composition  for  Treat- 
ing Electrotype  Molds. 


A  new  composition  for  use  in  treating  wax 
molds  used  in  electrotyping,  to  render  them 
conductive,  has  been  patented  by  George 
E.^  Dunton  of  New  York  City,   (U.  S.  Patent, 

993,157). 

The  process  consists  in  using  the  following 
mixture  for  polishing  the  surface  of  the  wax 
instead  of  graphite  alone : 

Water     i  gallon 

Caustic   Soda    i  oz. 

Caustic    Potash    i  oz. 

Graphite      2  lbs. 

Glycerine     4  oz. 

The  mixture  is  either  brushed  on  or  sprayed 
on  and  it  is  claimed  to  be  much  superior  to 
graphite  alone  on  account  of  not  stopping  up 
the  fine  impressions.  The  excess  on  the  sur- 
face may  be  washed  out,  while  ordinary  elec- 
trotypers'  graphite  adheres  too  tenaciously. 


A  finely  powdered  silver  suitable  for  silver 
deposit  work  is  obtained  by  precipitating  a 
dilute  solution  of  nitrate  of  silver  by  metallic 
copper.  The  copper  precipitates  the  silver  as 
a  very  fine  metallic  coating  which  may  be 
filtered  out  and  washed.  This  is  the  method 
used  for  making  the  silver  employed  in  silver 
deposit   work. 
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A  Crtxcible  Lid  for  Preveriting 
E^scape  of  Spelter  Fumes. 


French  Plates  for  Music 
S'ngraving'. 


A  lid  for  use  on  crucibles  employed  in  brass 
melting  has  recently  been  patented  by  William 
Ross  and  Thomas  Ross  of  Glasgow  Scotland. 
It  is  intended  for  preventing  the  escape  of  the 
oxide  of  zinc  fumes  so  as  to  render  the  oper- 
ation of  pouring  less  injurious  by  keeping  the 
atmosphere  as  free  as  possible.  The  lid  may 
be  applied  to  either  graphite  crucibles  or  clay 
crucibles  (used  in  England). 


riG.2. 


The  lid  is  made  of  iron  and  tits  down  over 
the  top  as  shown,  being  held  in  place  by  finger 
pieces.  An  eye  is  fitted  at  the  top  so  that  the 
lid  may  be  readily  removed  or  placed  on  by  a 
skimmer  or  other  similar  tool. 


The  use  of  the  quickening  or  blue  dip  on 
German-silver  preparatory  to  silver  plating  is 
necessary  in  order  to  prevent  the  ultimate 
stripping  of  the  silver.  It  gives  the  German- 
silver  a  light  coating  of  mercury  which  serves 
as  a  bond  between  this  metal  and  the  silver 
deposit  put  on.  Without  it,  silver  plated  flat- 
ware would  not  be  as  lasting  and  serviceable 
as  it  is  at  the  present  time. 


In  the  DaWy  Consular  and  Trade  Report, 
Consul  General  Frank  H.  Mason  of  Paris, 
France,  gives  the  following  information  in 
regard  to  metal  plates  used  for  music  en- 
graving : 

An  inquiry  comes  from  St.  Louis  asking  for 
technical  information  as  to  the  kind  of  plates 
used  in  Paris  and  France  for  engraving  music. 
Investigation  of  this  purely  technical  subject 
has  involved  personal  inquiries  at  some  of  the 
leading  music  publishers,  and  the  following 
information  secured. 

The  plates  used  in  France  for  music  en- 
graving are  made  "in  four  qualities,  as  fol- 
lows: Xo.  I  contains  60  per  cent  copper;  Xo. 
2,  46  per  cent;  Xo.  3,  35  per  cent;  No.  4,  20 
per  cent;  but  it  was  not  learned  with  what 
metal  or  metals  the  copper  is  alloyed— prob- 
ably wholly  or  mainly  with  zinc.  Nos.  2  and 
3  are  most  generally  used,  the  latter  for  ordi- 
nary work,  band  parts,  songs,  etc.,  and  the 
former  for  piano  music.  N^o.  i  is  only  em- 
ployed for  expensive  work  (gift  books,  etc), 
and  No.  4  for  very  common  work.  The 
plates  are  made  in  five  sizes,  viz :  Opera,  20 
by  27  centimeters  (centimer=o.3937  inch)  ; 
symphonic,  21  by  28  centimetres;  grand  sym- 
phonic, 22j^  by  30  centimeters ;  partition,  24^^ 
by  32  centimeters ;  and  conservatoire,  26K'  by 
34  centimeters. 

Britannia  metal  is  little  used  in  France  and 
would  not,  I  think,  be  suitable  for  music 
plates.  Zinc  has  been  tried,  but  is  too  hard, 
spoils  the  punches  and  burins,  and  is  liable  to 
rust. 

(In  the  United  States,  a  soft  metal  with  a 
tin  base,  analagous  to  britannia  metal  is  used 
for  some  classes  of  cheap  music  plates.  The 
characters  for  the  music  are  stamped  in  in- 
stead  of   being   engraved — Editor). 


In  the  smelting  of  copper  bearing  materials 
in  a  blast  furnace,  iron  slag  is  used  with 
limestone  as  the  flux.  It  has  been  found  that 
the  presence  of  iron  in  the  slag  will  serve  ro 
prevent  the  entrance  of  copper  except  in  very 
small  amounts  (1%  and  under).  If  no  iron  is 
present  in  the  slag,  copper  will  enter  it  in  a 
much  larger  quantity.  In  a  well  proportioned 
slag,  the  copper  in  it  can  be  kept  down  from 
I  to  2  per-cent. 
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Qtiestions  and  Ans-wers. 


QuKSTioN  Xo.  982.  Does  it  spoil  potassium 
cyanide  to  boil  it?  Some  platers  say  that  it 
injures  it. 

Aiiszi'er.  Potassium  cyanide  decomposes  to 
a  slight  extent  when  its  solution  in  water  is 
boiled,  but  not  to  such  a  degree  as  to  injure 
it.  Long  continued  boiling,  however,  will 
gradually  decompose  it  with  the  loss  of  cyan- 
ogen and  formation  of  potassium  cari>onate. 
Potassium  cyaiiate  also  forms  upon  the  de- 
composition of  potassium  cyanide. 

Question  Xo.  983.  Is  it  advisable  to  use 
aluminum  in  all  kinds  of  yellow  brass  cast- 
ings? Some  brass  founders  say  they  never 
use  it  and  others  seem  to  use  it  extensively. 

Ansiver.  While  aluminum  is  an  excellent 
addition  to  the  majority  of  brass  castings,  it 
cannot  be  used  in  all  kinds.  Work  to  stand 
pressure  should  not  have  aluminimi  in  it  as  it 
causes  leakage.  This  applies  particularly  to 
plumbers'  brass  goods.  Very  thin  castings, 
too,  which  have  to  be  poured  very  hot  should 
not  contain  alumintun  as  it  causes  consider- 
able dross  to  find  its  w^ay  into  the  mold.  For 
the  majority  of  work,  however,  you  can  use 
aluminum  to  an  excellent  advantage  as  it 
causes  the  brass  to  run  ver\'  sharp  and  pro- 
motes soundness.  Castings  which  otherwise 
would  have  to  be  poured  on  end  can  then  be 
poured  flat.  The  only  objection  to  the  use 
of  aluminum  is  the  dross  which  is  apt  to  find 
its  way  into  the  casting :  but  this  can  be  over- 
come by  pouring  the  brass  as  cold  as  possible, 
and  not  forcing  it.  A  long  runner  also  pro- 
motes clean  castings. 

Question  Xo.  984.  What  would  you  rec- 
ommend for  a  good  imitation  "gun-metal"  on 
brass  ? 

Answer.  We  recommend  oxidized  silver  as 
it  gives  good  results  and  is  extensively  used. 
Silver  the  brass  as  usual  for  about  half  an 
hour,  then  oxidize  in  a  hot  liver  of  sulphur 
solution  containing  3  oz.  of  liver  of  sulphur 
to  the  gallon.  Then  scratch  brush  while  drv 
and  lacquer  with  a  suitable  lacquer.  This 
finish  is  very  durable.  It  is  extensively  used 
in  the  jewelry  and  metal  novelty  trades. 

Question  Xo.  986.  Can  steel  pants  buttons 
be  blued  by  any  other  method  than  by  heat- 
ing? We  desire  to  blue  them  but  have  no 
furnace  for  the  purpose. 

Ansxver.  You  can  blue  them  by  the  use  of 
4  oz.  of  sugar  of  lead  and  4  oz.  of  hyposul- 
phite of  soda  dissolved  in  i  gallon  of  water. 
It  is  used  hot  as  a  dip  and  the  steel  buttons 
dipped  into  it  until  they  become  blue.  We 
cannot  recommend  it,  however,  as  the  blue 
color  fades  even  when  lacquered.  The  usual 
method  of  bluing  steel  buttons  is  to  tumble 
them,  to  remove  the  burrs  and  smooth  them, 
then  case-harden  them  and  afterwards  tumble 
them  to  produce  a  smooth  and  polished  sur- 
face. They  are  then  blued  in  a  special  form 
•  if  gas  furnace  which  tumbles  them  while 
being  heated  and  jjerforms  the  work  in  prac- 
ticallv  an  automatic  manner. 


Question  Xo.  988.  We  have  a  brass  solu- 
tion used  for  plating  steel  rods.  These  rods 
are  3/8x36  inches.  We  are  running  through 
50  at  a  time.  After  leaving  them  in  the  tank 
y^  of  an  hour  they  have  only  a  slight  deposit 
of  brass  and  which,  when  buflfed,  ds  all 
removed.  Why  does  it  take  such  a  length  of 
time  to  obtain  a  brass  deposit  and  what  can 
be  done  to  adjust  the  solution  so  that  we  can 
obtain  a  heavier  and  quicker  deposit? 

Answer.  When  a  deposit  cannot  be  ob- 
tained from  a  brass  solution  in  a  few  minutes 
it  indicates  that  either  there  is  a  deficiency 
of  copper  and  zinc  carbonates  in  the  solution, 
or  there  is  too  much  free  cyanide  in  it.  If 
the  anodes  remain  clean  and  bright  after  some 
time  it  indicates  that  too  much  free  cyanide  is 
present.  In  a  good  brass  solution  the  anodes 
do  not  constantly  remain  clean.  Add  some  car- 
bonate of  copper  and  carbonate  of  zinc  to  your 
solution  and  it  will  not  only  take  up  the  excess 
of  free  cyanide,  but  supply  more  metal  that 
may  be  required.  If,  after  this  addition,  the 
anodes  coat  over  rapidly  and  the  passage  of  the 
current  is  impeded,  then  it  indicates  that  too 
little  free  cyanide  is  present  and  you  will  have 
to  add  a  little  more  cyanide.  Be  careful  not 
to  add  too  much,  however,  or  your  original 
trouble  will  return. 

Question  No.  989.  Can  aluminum  or  alum- 
inum alloys  with  aluminum  as  the  principal  in- 
gredient be  cast  in  metal  molds  under  pressure 
the  same  as  the  so-called  "die-castings"  are 
made  ?  We  have  tried  the  aluminum  and  zinc 
alloys  (with  aluminum  in  excess)  such  as  those 
employed  for  sand  castings,  but  without  suc- 
cess. What  aluminum  alloy  has  the  least 
shrinkage  and  cannot  it  be  used  in  die  molds? 

Answer.  The  making  of  aluminum  castings 
in  metal  molds  'has  not  been  successfully  ac- 
complished. Some  simple  shapes  that  are  free 
to  contract  are  made,  but  ordinary  castings  are 
torn  apart  in  cooling.  The  aluminum  alloy 
with  the  least  shrinkage  is  one  consisting  of 
929^  alumimmi  and  8%  copper.  We  fear  a-ou 
will  not  be  successful  in  casting  it,  however,  as 
it  has  been  tried  by  other  makers  of  die  cast- 
ings  without  satisfactory   results. 

Question  Xo.  990.  In  annealing  sterling 
silver  by  means  of  a  blowpipe  in  the  open  air, 
what  is  used  for  preventing  the  introduction  of 
"fire"  in  the  surface  of  the  silver.  I  under- 
stand that  the  silver  is  coated  with  something 
which  prevents  the  "fire". 

Answer.  It  is  customary  to  coat  the  sterling 
silver  with  a  sort  of  paint  made  of  yellow 
ochre  mixed  with  water  and  a  little  dextrine. 
The  dextrine,  being  an  adhesive,  holds  the 
ochre  on  the  surface  when  dry.  The  silver  is 
thus  given  a  coating  of  yellow  ochre  (which  is 
oxide  of  iron  mixed  with  more  or  less  clay) 
which  protects  it  from  the  air  when  the  anneal- 
ing is  carried  out.  There  are  a  number  of 
other  materials  that  can  be  used  in  place  of  the 
ochre   as   all   that   is   needed   is   some   material 
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tliat  is  not  altered  by  the  heat  and  does  not  act 
on  the  silver  when  heated. 

Question  No.  991.  Can  a  practically  pure 
oxide  of  copper  be  purchased  which  could  be 
used  for  making  sulphate  of  copper  and  which 
would  dissolve  easily  in  sulphuric  acid?  We 
have  heard  that  oxide  of  copper  results  as  a 
by-product  in  the  manufacture  of  copper  wire 
and  sheet.  If  such  oxide  could  be  obtained  as 
a  price  for  the  copper  in  it  wihich  is  approxi- 
mately that  of  metallic  copper,  we  believe  it 
wouUi  be  advantageous  for  us  to  use  it  for 
making' sulphate   of  copper. 

Answer.  The  material  you  have  in  mind  is 
•"copper  scale"  resulting  from  the  hot  rolling 
of  copper,  either  in  the  form  of  sheet  or  wire. 
It  is  a  mixture  of  the  black  oxide  of  copper, 
sub-oxide  of  copper  and  metallic  copper.  It 
will  run  from  70  to  85  per  cent  in  copper,  de- 
pending upon  its  purity.  You  can  readily  dis- 
solve it  in  sulphuric  acid.  You  will  not  be 
able  to  purchase  this  copper  scale,  however,  at 
the  price  you  imagine.  It  always  commands  a 
higher  price  than  the  actual  copper  in  it,  as  it 
is  used  for  making  marine  paint,  galvanic  bat- 
teries and  for  other  uses.  The  large  copper 
rolling  mills,  too,  use  it  themselves  and  run  it 
through  a  furnace  and  reduce  it  to  metallic 
copper  so  that  they  have  none  for  sale.  You 
will  not  find  it  an  advantageous  material  for 
making  sulphate  of  copper  on  account  of  the 
high  price  you  would  have  to  pay. 

QiKSTiox  Xo.  992.  What  is  a  good  white 
metal  mixture  for  making  w'hite  metal  pat- 
terns? 

Anszver.  Use  the  following  which  will  givt 
you  good  results.  It  is  in  use  in  many  estab- 
lishments and  has  been  found  to  be  very  satis- 
factorv  : 

Tin      7  lbs. 

Lead      7  ll>s. 

.\ntimony      2  lbs. 

Ql'kstiox  Xo.  993.  We  desire  to  use  a  dead 
black  lacquer  as  a  background  for  etched 
brass.  The  higli-lights  of  the  brass  are  to  bo 
left  bright.  How  can  the  lacquer  be  put  in 
the  l)ackground  leaving  the  highlights  showing 
the  brass?  ' 

Answer.  You  will  have  to  apply  the  lac- 
^luer  to  the  whole  surface  and  then  wipe  off 
the  high-lights.  Tiiis  can  be  accomplislied  by 
fastening  a  soft  cloth  to  a  flat  wood  block  and 
rub  off  the  lacquer  on  the  high-lights  witii  it, 
leaving  the  background  untouched.  A  few 
trials  will  indicate  to  .\-ou  the  necessary 
method  of  doing  it. 

QiKSTiON  Xo.  994.  Should  a  mold  be  in- 
clined or  laid  on  the  spill  trough  perfectl\ 
flat?  I  refer  to  small  molds  for  casting  brasf 
and  which  are  made  on  the  bench.  The  mold; 
are   not   poured   "on   end." 

.Inszcer.  It  is  advisable  to  incline  the  mold 
slightly  with  the  gate  end  raised.  This  allows 
the  metal  to  run  into  the  mold  more  readily 
and  give  tlie  air  a  little  better  opportunity 
to  escape.  It  is  always  customary  to  incline 
the  mold  in  this  maimer  as  it  has  been  found 
to  give  better  results  than   when  poured   flat. 

Qi-KSTiox   Xo.  993.     Can  the  color  of  "fin 


gilding"  be  changed  like  gold-deposited  in 
electroplating?  That  is  can  it  be  altered  to 
suit  the  case?  The  ordinary  fire  gilding  ob- 
tained by  using  24  karat  gold  is  not  the  right 
shade  and  I  wish  to  obtain  different  colors. 

Answer.  You  can  obtain  the  different  gold 
shades  in  fire-gilding  in  the  same  manner  as 
in  electrogilding.  By  adding  a  small  amount 
of  copper  to  the  gold,  the  color  becomes  red- 
der. The  addition  of  silver  changes  the  color 
to  a  lemon  or  greenish  yellow.  By  adding 
both  copper  and  silver  other  shades  may  be 
produced. 

Question  No.  996.  What  is  the  best  mate- 
rial for  making  cores  for  valve  castings 
plumbers'  brass  goods  etc.  I  mean  the  bindei 
to  use. 

Answer.  The  binder  to  use  will  depend 
upon  your  own  conditions.  Flour  is  exten- 
sively used,  probably  more  than  any  other 
binder  and  is  excellent  if  too  much  is  not 
used.  Many  foundries  now  prefer  a  linseed 
oil  binder  and  it  makes  a  good  core  that  will 
not  absorb  moisture  on  standing.  It  makes 
the  core  rather  hard,  however,  and  unsuited 
for  some  work.  One  of  the  best  binders  is 
molasses  water  as  it  makes  a  soft  core  and 
gives  off  but  little  gas.  Such  a  core  is  excel- 
lent for  making  aluniinum  castings.  Founders 
often  experience  trouble  with  cores  on  ac- 
count of  the  use  of  poor  core  sand.  Burnt 
sand,  beach  sand  and  similar  sands,  which  do 
not  contain  any  matter  that  will  burn  out  and 
produce  gas,  are  excellent. 

Quest'on  X^o.  997.  What  is  the  theory  of 
the  use  of  the  so-called  conducting  salts  in 
plating  solutions? 

Anszi'er.  Conducting  salts  are  used  in  plat- 
ing solutions  in  order  to  increase  the  electrical 
conductivity.  They  are  used  in  solutions 
which  lack  conductivity.  When  such  conduct- 
ing salts  are  employed,  they  allow  a  greater 
quantity  of  current  (amperage)  to  pass 
through  the  solution  in  a  given  time.  This 
means  that  a  greater  quantity  of  metal  is  de- 
posited in  a  given  time.  If,  for  example,  10 
amperes  of  current  pass  through  the  soluti(Mi 
before  the  conducting  salts  are  added,  and  30 
amperes  pass  wdien  the  conducting  salts  have 
been  used,  then  3  times  the  amount  of  metal 
is  deposited  per  minute.  Conducting  salts 
are  usually  of  such  a  nature  that  they  do  not 
affect  the  deposit  nor  attack  the  anode.  In 
fact,  they  only  increase  the  electrical  conduc- 
tivity of  the  solution. 

Question  No.  998.  Can  pure  copper  cast- 
ings be  made  that  will  have  a  high  electrical 
conductivity  and  cut  readily  without  drag- 
ging or  clogging  the  tool  when  threaded  or 
otherwise  machined? 

Anszver.  You  will  not  be  able  to  accom- 
plish this.  In  order  to  obtain  a  free  cutting 
quality  it  will  be  necessary  to  add  quite  an 
amount  of  some  hardening  metal  like  tin. 
This  will  not  only  reduce  the  conductivity 
but  alter  the  color.  In  order  to  have  the  high 
electrical  conductivity  you  must  have  practi- 
cally pure  copper  which  is,  by  nature,  soft 
and  tough. 
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990,257—990,258  &  990,259,  Apr.  25,  191 1. 
BURNISHING  MACHINE.  C.  W.  Ham- 
mond of  Rockford,  111.  Assignor  to  the  Rock- 
ford  Silver  Plate  Co.  of  the  same  place, 
^lachines  for  burnishing  silver-plated  knives, 
forks  and  spoons.  The  novelty  of  the  machine 
lies   in   the   manner   of  holding  the   work,  the 
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method  of  forcing  the  burnishing  tool  over  the 
surface  of  the  plated  article,  and  the  feeding 
device.  Reference  to  the  drawings  of  the 
specifications  will  be  necessary  in  order  to 
fully  understand  the  method  employed.  The 
machines  are,  of  course,  intended  for  replacing 
hand  burnishing. 

993,116,  May  23,  191 1.  PROCESS  OF 
MANUFACTURING  METAL  TUBES.  Otto 
Archibald  Simpson,  of  Charlottenburg,  Ger- 
many. Assignor  to  Siemens  &  Halske  A.  G., 
Berlin,  Germany.  A  process  for  making 
seamless  tubing  of  tantalum.  A  recess  is 
made  in  a  rod  of  tantalum,  a  soft  core  in- 
serted and  the  whole  rolled,  after  which  the 
core  is  withdrawn- 

990,816,  Apr.  25,  191 1.  CASTING  AP- 
PARATUS. Alexander  Jameson  of  Indian- 
apolis, Ind.  A  device  for  casting  small 
•quantities  of  metal  by  centrifugal  motion.  The 
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metal  is  melted  in  the  mold  at  one  end  of  an 
arm  and  which  is  then  rapidly  rotated  by  a 
crank,  turned  by  hand. 


991,685,  May  9,  1911.  PROCESS  AND  AP- 
PARATUS FOR  PURIFYING  ACID 
ELECTROLYTE  USE  IN  REFINING 
COPPER.  Charles  H.  Aldrich  and  John  K. 
Brjan  of  Perth  Amboy,  N.  J.  A  method  for 
removing  the  arsenic,  antimony,  iron  and 
other  impurities  in  the  sulphate  of  copper 
used    as   the   electrolyte  employed    in    electro- 
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lytic  copper  refining.  Th  electrolyte,  previous- 
ly concentrated,  is  passed  through  a  cascade 
series  of  cast-iron  pans  and  crystalization 
carried  out.  The  crystals  in  the  first  pan  are 
rich  in  copper  while  those  in  the  last  contain 
some  nickel.  The  liquor  left  is  now  run  into 
a  tank  and  the  antimony  and  arsenic  precipi- 
tated on  a  cathode  electrolytically. 

992,423,  May  16,  191 1.  PROCESS  OF  PRO- 
DUCING TITANIUM  ALLOYS.  John  B. 
Huffard  of  Glen  Ferris,  W.  Va.  Assignor  to 
the  Electrometallurgical  Co.  of  New  York 
City.  The  process  is  applied  more  particularly 
to  the  alloying  of  titanium  and  vanadium.  It 
is  stated  that  the  two  metals  cannot  be  al- 
loyed directly  as  the  heat  necessary  to  melt 
them  volatilizes  the  vanadium.  The  method 
employed  is  to  treat  vanadium  "oxide  with 
metallic  titanium  when  a  reaction  occurs,  the 
oxide  is  reduced  to  metallic  vanadium,  which 
alloys  with  the  titanium. 

990,253,  Apr.  25,  1911-  SILVERSMITH'S 
STOCK.  :\Iarcus  T.  Goldsmith  of  Newark, 
N.  J.  A  stock  material  for  silversmiths'  use. 
The  novelty  lies  in  the  manner  of  making  it 


and  it  is  intended  for  the  manufacture  of 
mesh  bags  or  similar  articles.  The  illustration 
shows  the  method  of  forming  the  links. 
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990,912,  May  2,  191 1.  APPARATUS  FOR 
EXGRAVIXG  THE  INTERIOR  SUR- 
FACES OF  HOLLOW  ARTICLES.  Konrad 
Schwann  of  Hanaii,  Germany.  The  hollow 
article  to  be  engraved  is  pushed  over  a  roller 


990,401),  Ppr.  25,  191 1.  SAND-BLASTING 
NOZZLE.  John  P.  Walsh  of  Boston,  Mass. 
A  sand-blast  nozzle  with    a    number    of    dis- 


carrying  on  its  outer  surface  a  matrix  of  the 
required  design,  and  then  rolling  the  article 
with  this  roller.  The  manner  of  carrying  out 
the  process  may  be  understood  by  referring  to 
the  illustration. 

992,288,  May  16,  191 1.  MOLD  FOR  TWYERS 
AND  OTHER  HOLLOW^  ARTICLES.  A 
mold  for  molding  blast  furnace  twyers  which 
does  not  require  a  drag  in  making  the  mold, 
and  also  special  means  for  adjusting  the  core. 

992,227,  May  16,  191 1.  BUFFING  BRUSH 
FOR  BRONZING,  GILDING  AND  THE 
LIKE.  Bernard  AIcGinty  of  Doylestown,  Pa. 
A  device  for  use  in  bronzing  or  gilding  with 
powdered  metals.  It  is  to  be  used  more  partic- 
ularly for  rubbing  in  the  bronze  powder  on 
article  to  which  it  is  applied. 

991.929,  May  9,  191 1.  FURNACE.  Thad- 
deus  F.  Bailey  of  Alliance,  Ohio,  Assignor  to 
the  Electric  Furnace  Co.,  of  the  same  place. 
A  combination  gas  and  electric  furnace.  The 

I 


maximum  temperature  possible  by  this  fuel, 
and  then  the  electric  current  is  employed  to 
obtain  the  desired  higher  temperature. 

990,470,  Apr.  25.  191 1.  MACHINE  FOR 
COVERING  STRIPS  OF  WOOD  WITH 
METAL.  Andrew  Beyrle  of  Los  Angeles,  Cal. 
A  machine  for  covering  stripes  of  wood  with 
sheet  metal  and  which  are  then  to  be  used  in 
the  manufacture  of  fireproof  doors,  windows 
or  other  similar  building  material. 


chage  openings  so  that  the  surface  treated 
may  large.  With  one  opening  in  the  noz- 
zle, the  surface  acted  upon  is  necessarily 
limited. 

992,698,  May  16,  ion.  METHOD  FOR 
THE  PRODUCTION  OF  DENSE  SILICON 
CARBIDE  (CARBORUNDUM).  Frank  J. 
Tone  of  Niagara  Falls,  N.  Y.  Assignor  to 
the  Carborundum  Co.,  of  the  same  place. 
Shaped  pieces  of  silicon  carbide  and  molded 
carbon  are  placed  against  one  another  and 
heated  in  an  electric  furnace.  The  vapors  of 
silicon  from  the  carbide  penetrate  the  carbon 
at  such  a  high  temperature  and  form  a  dense 
silicon  carbide  again. 

991,953,  May  9,  191 1.  KNIFE.  Henry  E. 
Chandler  of  New  York.  A  table  knife  of  the 
ordinary  shape,  but  with  the  edge  slightly  in- 
dented near  the  tip  for  a  fraction  of  an  inch. 
It  is  claimed  that  the  cutting  power  of  the 
knife  is  thus  greatly  increased  without  need 
of  sharpening. 

990,302,  Apr.  25,  191 1.  APPARATUS  FOR 
MEASURING  TENSILE  AND  BREAK- 
ING STRENGTH.  Louis  Schopper  of  Leip- 
zig, Germany.     The  object  of  the  invention  is 


to  enable  one  to  obtain  the  tensile  strength 
and  elongation  in  one  operation  more  rapid 
and  simple  than  heretofore. 

992,621,  May  16,  1911.  CENTRIFUGAL 
DRYER.  John  M.  White  of  Mapleton  Depot, 
Pa.  A  centrifugal  machine  for  use  in  drying 
sand  or  similar  materials.  The  drier  is  cylin- 
drical and  horizontal,  and  the  sand  is  fed  into 
one  end.  When  dry  it  escapes  through  a 
screen  in  the  periphery  of  the  machine. 
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The  Richmond  Lamp  Mfg.  Co.,  Richmond, 
Ind.,  has  been  incorporated  with  a  capital 
stock  of  $50,000  to  manufacture  carriage  and 
automobile  lamps. 

The  English  &  Alersick  Co.,  Winchester 
Ave.,  New  Haven,  Conn.,  manufacturers  of 
carriage  and  automobile  hardware,  have  now 
commenced  the  manufacture  of  automobile 
radiators. 

The  brass  foundry  of  the  Westport  Brass 
Foundry  Company  in  Westport,  Conn.,  has 
been  closed  and  the  equipment  sold.  This 
foundry  had  been  in  existence  for  several 
j^ars  and  a  jobbing  business  was  carried  on. 

Tiffany  &  Co.,  the  well  known  jewelers  of 
New  York  City,  with  works  at  Forest  Hill, 
Newark,  N.  J.,  are  now  refining  their  own 
platinum  scrap  and  wastes,  having  recently 
installed  a  complete  plant  for  this  purpose. 

The  Western  Clock  Co.,  of  La  Salle,  LI, 
clock  manufacturers,  are  now  operating  two 
die  casting  machines  which  are  used  for  cast- 
ing a  metal  hub  of  soft  metal  upon  a  clock 
wheel.  One  operator  handles  a  machine  and 
turns  out  from  3,500  to  5,500  complete  and 
finished  pieces  per  day.  This  company  are 
also  using  considerable  sheet  zinc  in  the  manu- 
facture of  clocks,  taking  the  place  of  sheet 
brass  ordinarily  employed. 

The  Opal  Chemical  Co.,  126-128  Gotthardt 
St.,  Newark,  N.  J.,  are  now  manufacturing  the 
celebrated  "Por-Cel-0"  lacquers,  lacquer  var- 
nishes, bronzing  liquids  and  electric  lamp  dips 
in  all  colors.  These  lacquers  have  been  given 
a  thorough  trial  on  the  market  and  have 
proved  to  be  exceptionally  satisfactory.  They 
are  made  with  the  extreme  care  so  necessary 
in  the  manufacture  of  the  highst  grade  of 
goods,  and  no  pains  have  been  spared  in  ob- 
taining the  highest  class  raw  materials  which 
enter  into  the  composition.  Correspondence 
is  solicited  on  the  subject  of  lacquers  and  in- 
formation will  cheerfully  be  given.  This 
company  are  also  making  a  line  of  excellent 
metal  polishes. 

At  the  meeting  of  the  American  Brass 
Founders'  Association,  held  in  Pittsburg,  Pa., 
May  23-26,  the  following  officers  were  elected  : 
President,  L.  W.  Olsen,  superintendent  of  the 
Ohio  P>rass  Co.,  IMansfield,  Ohio:  vice-presi- 
dents, John  F.  Thompson  of  the  Orford  Cop- 
per Co.,  Bayonne,  N.  J. ;  R.  T.  Roberts,  Nat- 
ional Brass  &  Copper  Tube  Co.,  of  Hastings, 
N.  Y. ;  P.  T.  Augenbraun,  Yale  &  Towne 
Mfg.  Co.,  Stamford,  Conn.;  G.  H.  Clamer. 
Ajax  Metal  Co.,  Philadelphia,  Pa.;  Philip 
Aluellcr,  H.  Mueller  Mfg.  Co.,  Decatur,  111.; 
R.  C.  P'aunt,  Faunt  Bros.,  Chicago,  111. :  H.  W. 
Gillett,  .Aluminum  Castings  Co.,  Detroit, 
Mich.;  John  C.  Sharp,  Sharp  Brass  Works, 
Chattanooga,  Tenn. ;  N.  K.  B.  Patch,  Lumen 
Bearing  Co.,  Toronto,  Canada;  R.  R.  Mitchell, 
the  Robert  Mitchell  Co.,  Ltd..  Montreal. 
Canada. 


The  Buffalo  Standard  Mfg.  Co-,  has  been 
corporated  in  Buffalo,  N.  Y.,  to  manufacture 
hardware  specialties.  A  factory  has  been 
started  at  'j']  Washington  St. 

The  Model  Brass  Casting  Company,  36 
Lounsbury  St.,  Waterbury,  Conn.,  jobbing 
brass  founders,  have  closed  their  foundry  in- 
definitely and  business  will  not  be  resumed  for 
the  present. 

The  Adams  &  Westlake  Co.,  of  Chicago, 
111.,  and  Philadelphia,  Pa.,  manufacturers  of 
car  and  ship  hardware,  brass  beds  and  also 
brass  founders  and  electroplaters,  have  pur- 
chased property  at  22d  and  Ontario  Sts..  in 
Philadelphia,  Pa.,  and  will  erect  a  new  plant 
upon  it.       Plans  are  now  in  preparation. 

The  Art  Brass  &  Fixture  Mfg.  Co.,  has 
been  organized  in  Pittsburg,  Pa.  and  has 
taken  over  the  plant  of  the  Star  Enameling  & 
Stamping  Co.,  at  McKees  Rocks,  Pa.  A  brass 
foundry  and  brass  working  plant  is  to  be 
started.  The  new  company  has  been  capitili- 
zed  at  $100,000  and  it  is  expected  that  opera- 
tions will  be  commenced  by  July  ist.  L.  M. 
Fluhart  of  Conneaut,  Ohio  is  the  president 
and  general  manager  of  the  plant.  L.  R.  Jef- 
ford  is  the  secretary  and  treasurer. 

The  John  R.  Baynes  Company  has  been  or- 
ganized in  Milford,  Conn.,  for  the  purpose  of 
doing  jobbing  etching  for  the  trade.  A  fac- 
tory has  been  obtained  in  that  town  and  is  al- 
ready fitted  up  and  business  is  being  carried 
on.  This  company  has  been  organized  by  John 
R.  Baynes  of  Bridgeport,  Conn.,  the  expert 
etcher,  and  all  work  will  be  done  under  his 
supervision.  A  specialty  will  be  made  of  deep 
etched  work  and  piercing,  and  nothing  but  the 
highest  grade  of  work  will  be  turned  out.  Mr. 
Baynes  has  already  earned  an  enviable 
reputation  as  an  etcher  and  has  already  done 
some  excellent  work  in  this  line.  The  com- 
pany is  prepared  to  etch  all  kinds  of  metals 
from  sheet  iron  to  gold. 

The  Comptroller  of  Patents  for  Great 
Britain  has  recently  handed  down  a  decision 
in  regard  to  the  "Coslettizing"  patents  of  the 
Coslett  Anti-Rust  Syndicate  of  Birmingham, 
England,  which  has  been  gratifying  to  the 
company.  The  Coslett  Syndicate  opposed 
the  granting  of  a  patent  to  W.  E.  Bullock  and 
James  Calcott  upon  a  process  for  rust  proof- 
ing, upon  the  ground  that  the  process  had  al- 
ready been  covered  by  the  Coslett  patents. 
The  Comptroller  said  in  his  decision,  that  the 
applicants  took  the  Coslett  patent  bodily  and 
added  to  it  an  operation  that  might  or  might 
not  be  useful,  and  that  the  applicants  claim 
clearly  reclaimed  the  Coslett  process.  Costs 
were  awarded  to  the  Coslett  Syndicate.  It 
may  be  of  interest  to  state  that  the  applicants 
for'  the  new  patent,  took  the  Coslett  solution 
bodily  and  passed  an  electric  current  through 
it  wliile  the  work  to  lie  treated  was  immersed 
in  it. 
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J.  1'..  Wise  of  Watertown,  X.  Y.,  the  well 
known  manufacturer  of  plumbers'  brass 
goods,  states  that  the  item  recently  published 
in  some  of  the  trade  papers  in  regard  to  his 
starting  a  brass  rolling  mill  is  incorrect  as  he 
has  no  intention  of  doing  so. 

The  South  Bend  Chandelier  Co.,  has  been 
incorporated  in  South  Bend,  Ind.,  with  a 
capital  stock  of  $8,500  to  manufacture  chande- 
liers and  other  art  metal  goods.  The  in- 
corporators are  Albert  Listcnberger,  Louis 
P.  Teuscher  and  Adam  S.  Teuscher. 

The  Whitin  Machine  Co.,  Whitinsville, 
^lass.,  manufacturers  of  textile  machinery,  are 
erecting  an  addition  to  their  foundry  200x500 
feet.  While  the  greater  portion  of  this  ad- 
dition will  be  devoted  to  the  iron  foundry,  a 
portion  will  be  given  to  a  new  brass  foundry. 
The  manufacture  of  all  the  castings  used  by 
the  company  will  then  be  undertaken. 

The  New  York  office  of  Herman  Kohlbusch 
Sr.,  manufacturer  of  tine  scales  and  balances, 
has  been  moved  to  170  Broadway,  in  that 
city.  The  factory  is  located  in  Jersey  City.  X. 
J.  He  is  the  only  manufacturer  of  solder 
testing  scales  in  the  United  States  and  by 
means  of  which  it  is  possible  to  accurately 
estimate  the  percentage  of  tin  and  lead  in  a 
sample  of  solder  with  great  rapidity. 

James  X.  Morehouse  of  Xewark,  X'.  J., 
who  formerly  operated  the  Xewark  Brass 
Plate  Engraving  Co.,  on  Lawrence  St..  in 
that  city,  has  now  started  a  new  company  in 
connection  with  Frank  C.  Dalton  and  will 
carry  on  first  class  jobbing  plating  of  all 
kinds.  The  plant  is  located  at  34  Mechanic 
St.,  and  the  new  firm  is  known  as  the 
Morehouse-Dalton  Company. 

The  Wright  Chemical  Co.,  38  Park  Row, 
Xew  York  City,  and  with  works  at  Kenil- 
worth,  X.  J.,  are  extensive  manufacturers  of 
nitro-cellulose  lacquers  and  all  their  kindred 
])roducts.  They  make  a  line  of  lacquers 
adapted  for  the  various  kinds  of  work  upon 
which  lacquer  is  necessary.  They  also  manu- 
facture nitrated  cotton  and  collodion  for  the 
trade.  Amyl-acetate  and  fusel-oil  are  likewise 
products  of  the  company,  and  when  in  need 
of  anything  in  this  line,  consumers  should 
correspond  with  them. 

The  meeting  of  the  .American  Brass  Foun- 
ders Association,  held  in  Pittslnirg.  Pa.,  on 
May  3-26.  together  with  the  American 
l*"()undrymens"  .Xssociation  and  the  Foundry  & 
.Machine  Fxhil)ition  Co..  was  the  most  suc- 
cessful and  largest  attended  of  any  yet  held. 
The  exhibition  proved  to  be  what  was  expect- 
ed of  it  and  served  to  instruct  foundrymen 
upon  the  latest  appliances  and  products  used 
in  the  foundry  trade.  Xew  machines  for 
molding  and  new  foundry  supplies  and  equip- 
ment were  shown  and  this  manner  of  exhibit- 
ing goods  has  proved  to  be  very  satisfactory 
on  acount  of  the  fact  that  the  exhibit  was.  in 
n%Tny  instances,  a  working  one.  The  next 
meeting  will  be  held  in  Buffalo,  X.  Y.,  and  it 
is  expected  that  the  following  year  will  find 
Boston  as  the  place  of  meeting. 


The  office  of  the  Lcddell-Bigelow  Company, 
manufacturers  of  metals  and  alloys,' has  been 
moved  to  30  Church  St.,  Xew  York  City.  This 
company  makes  a  specialty  of  alloys  for  die 
casting. 

The  Corcoran  Lamp  Co.,  of  Cincinnati, 
Ohio,  manufacturers  of  carriage  lamps,  is 
revising  their  plans  for  the  new  factorv  to  be 
built  by  them.  This  factory  will  be  72x92 
feet  and  four  stories  high. 

The  Monarch  Engineering  &  Mfg.  Co.  of 
Baltimore,  Md.,  makers  of  the  "Steele- 
Harvey"  oil  melting  furnace,  had  an  extensive 
working  exhibit  at  the  Foundrymens'  Con- 
vention in  Pittsburgh.  A  full  line  of  their 
products  were  displayed  and  the  company  was 
represented  by  D.  R.  Steele  and  H  .D.  Harvey. 

The  Jonathan  Bartley  Crucible  Co.,  of 
Trenton,  X.  J.,  manufacturers  of  graphite 
crucibles  and  graphite  products,  had  an  ex- 
tensive exhibit  at  the  Foundrymen's  Conven- 
tion in  Pittsburgh,  S.  H.  Dougherty,  L.  T. 
Ward,  H.  D.  Cole  and  Lewis  L.  Lawton,  the 
secretary  of  the  company,  were  all  present  at 
the  convention. 

The  Oriental  ]\Ietal  Bed  Co.,  of  Hoboken, 
X.  J.,  manufacturers  of  brass  beds,  has 
awarded  the  contract  for  a  new  plant  to  be 
erected  on  Clinton  St.,  between  8th.  and  oth. 
Sts.,  in  that  city.  The  new  building  will  be 
60x200  feet  and  the  cost,  including  equipment, 
will  be  about  $30,000.  When  completed,  the 
companv  will  move  all  their  machinery  to  the 
new  plant. 

\Vm.  H.  Flavin  &  Co.,  247-249  Center  St., 
Xew  York  City,  are  now  carrying  a  full  line 
of  plating  and  polishing  supplies  for  the  trade. 
They  stock  buffs,  brushes,  rouge,  tripoli, 
polishing  compositions  etc.  They  also  handle 
motors  and  dynamos.  Later,  they  will  com- 
mence the  manufacture  of  the  supplies  and 
e(|uipment  and  are  now  carrying  on  a  jobbing 
trade. 

The  Titanium  Alloy  Company  of  Xiagara 
I'alls,  X.  \'.,  manufacturers  of  titanium  alloys, 
advise  that  up  to  the  present  time  they  have 
not  placed  an  alloy  of  copper  and  titanium  on 
the  market.  They  say :  We  have  found  the 
article  extremely  hard  to  produce.  We  are 
working  on  the  matter,  however,  and  expect, 
within  a  short  time,  to  put  the  alloy  on  the 
market. 

The  Eureka  Pneumatic  Spray  Co.,  276 
Spring  St., 'Xew  York  City,  are  sending  out  a 
circular  to  the  trade  announcing  that  they 
are  reducing  the  price  of  their  colored  pig- 
ment lacquer  or  the  so-called  "lacquer 
enamel".  This  concern  claims  that  their  lac- 
quer enamels  are  far  superior  to  any  yet 
made  and  that  they  do  not  have  the  objec- 
tional)le  odor  of  other  materials.  They  also 
make  the  claim  that  their  lacquers  are  tougher 
and  will  take  a  higher  polish  than  others. 
They  are  now  packing  their  goods  in  tin  cans 
only  which  renders  tlicm  very  easily  shaken 
and  used.  Their  lacquers  have  a  high  flash 
point  which  renders  them   free  from  danger. 
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The  Kelsey-Herbert  Co.,  570  Kirby  Ave., 
West,  Detroit,  j\Iich.,  manufacturers  of  cane 
heads,  fancy  metal  goods,  and  metal  novelties, 
have  increased  their  capital  stock  from  $100,- 
000  to  $200,000  in  order  to  enlarge  their  plant. 

The  Remy  Electric  Co.,  of  Anderson,  Ind., 
have  purchased  the  interests  and  patents  of 
the  American  Electric  Headlight  Co.,  of  In- 
dianapolis, Ind.,  and  will  consolidate  it  with 
their  own  plant.  The  Remy  Electric  Co., 
manufacture   automobile   magnetos. 

The  Lumen  Bearing  Co.,  of  Buffalo,  N.  Y., 
manufacturers  of  bearing  metals,  have  just 
issued  a  small  folder  on  copper.  This  is  en- 
titled "Treatise  One"  and  a  history  of  copper 
is  given  in  it.  It  will  be  sent  to  those  who  de- 
sire it. 

The  Aluminum  &  IMetal  Specialty  Mfg.,  Co., 
of  Newark,  N.  J.,  have  moved  to  46  Oliver 
St.,  in  that  city.  This  company  was  recently 
formed  to  manufacture  metal  novelties  and 
specialties  and  has  been  located  at  24 
Mechanic  St. 

The  Eastern  Chemical  &  Metallurgical  Co. 
has  been  incorporated  at  Bayonne,  N.  J.,  with 
a  capital  stock  of  $750,000  to  carry  on  a 
smelting  business  and  the  manufacture  of 
chemicals.  Chas.  H.  Silliman,  Walter  M. 
Yeager  and  Benjamin  C.  Harvey  are  the  in- 
corporators. 

The  Joseph  Dixon  Crucible  Co.  of  Jersey 
City,  N.  J.,  had  their  usual  extensive  exhibit 
at  the  Foundrymens'  Convention  in  Pitts- 
burgh. Dudley  A.  Johnson  had  charge  of  the 
exhibit,  and  F.  R.  Brandon,  A.  L.  Haasis, 
Frank  Krug  and  John  R.  Condit  represented 
the  company. 

The  Board  of  Trade  of  St.  Catherines,  Ont., 
Canada,  have  voted  to  give  the  Yale  &  Tovv-ne 
Mfg.  Co.,  of  Stamford,  Conn.,  exemption 
from  taxation  for  a  term  of  years  when  they 
have  established  their  new  plant  in  that  city. 
This  company  decided  to  locate  in  this  city  on 
account  of  the  available  electric  power  that 
can  be  obtained  from  Niagara  Falls  a  short 
distance  away. 

The  J.  W.  Paxson  Company  of  Philadelphia, 
Pa.,  the  well  known  manufacturers  of  foundry 
supplies,  are  completing  a  new  factory  build- 
ing, covering  an  area  of  9,000  square  feet. 
Machinery  is  to  be  installed  for  the  manufac- 
ture of  steel,  brass  and  galvanized  foundry 
riddles.  Wire  brushes  and  brooms  are  also 
to  be  manufactured  and  the  wire  cloth  for  the 
riddles  woven.  The  new  building'is  entirely 
separate  from  the  machine  shop. 

The  Westmacott  Gas  Furnace  Co.,  9  Cod- 
<ling  St.,  Providence,  R.  I.,  manufacturers  of 
gas  furnaces  of  every  description,  have  just 
issued  a  new  and  extensive  catalogue  which 
"they  are  sending  out  to  the  trade.  It  contains 
64  pages  and  all  the  furnaces  and  other  pro- 
ducts manufactured  by  the  company  are  listed 
in  it.  The  catalop^ue  contains  a  large  number 
of  illustrations  and  will  be  found  of  much  in- 
terest to  those  to  carry  on  melting,  annealing 
or  other  operations  in  which  heat  is  required. 


The  Queen  City  Ring  Mfg.,  Co.,  of  Buffalo, 
N.  Y.,  manufacturers  of  gold  rings,  are  to 
build  an  addition  to  their  factory. 

A  new  factory  is  to  be  built  by  the  Hancock 
Mfg.,  Co.,  of  Charlotte,  Mich.,  manufacturers 
of  lubricators  and  brass  steam  specialties. 

The  Zenith  Carbureter  Co.,  is  preparing  to 
manufacture  automobile  carbureters  at  97  East 
Congress  St.,  Detroit,  Mich.,  and  expect  to  in- 
stall a  complete  equipment  for  brass  finishing 

The  nickel  plating  plant  of  J.  R.  Wother- 
spoon,  manufacturer  of  gas  stoves  at  240 
North  Front  St.,  Philadelphia,  Pa.,  was  pract- 
ically destroyed  by  fire  on  May  4th.  Repairs 
have  been  made. 

G.  Klein  &  Son  have  purchased  the  plant  of 
John  M.  Howard,  80  Clifford  St.,  Providence, 
R.  I.,  manufacture  of  gold  and  silver  plated 
ecclesiastical  goods  and  will  continue  with  the 
business  as  heretofore  with  Mr.  Howard  as 
general  manager. 

The  Artistic  Bronze  Co.,  of  South  Norwalk, 
Conn.,  manufacturers  of  cabinet  hardware, 
are  to  move  to  Bridgeport,  Conn.,  where  a 
larger  plant  is  to  be  obtained.  This  com- 
pany operates  a  brass  foundry  and  carry  on 
electroplating  and  brass  finishing. 

The  General  Brass  Mfg.  Co.,  and  Somer- 
ville,  Ltd.,  manufacturers  of  plumbers'  brass 
goods,  and  both  located  in  Toronto,  Canada, 
have  been  merged  into  a  new  concern  called 
the  United  Brass  &  Lead  Company  with  a 
capital  stock  of  $500,000.  The  products  of  the 
company  will  remain  the  same. 

The  brass  foundry  of  the  Canada  Car  & 
Foundry  Co.,  at  Amherst,  Nova  Scotia,  was 
destroyed  by  fire  on  Apr.  27th.  Practically  all 
the  remainder  of  the  plant  was  also  destroyed 
and  fully  800  hands  thrown  out  of  employ- 
ment. This  plant  was  formerly  the  one 
operated  by  Rhodes,  Curry  &  Co. 

The  Lumen  Bearing  Co.,  of  Buffalo,  N.  Y. 
have  absorbed  the  Robson  Smelting  Company 
of  that  city,  scrap  metal  smelters  and  re- 
finers, and  which  will  be  incorporated  with 
their  own  company.  The  Robson  Smelting 
Co.,  have  made  a  specialty  of  babbitt-metals, 
solders  and  similar  white  metals. 

The  recent  incorporation  of  the  Connecticut 
Brass  Co.,  of  West  Cheshire,  Conn.,  manu- 
facturers of  rolled  brass,  has  not  changed  the 
business  of  the  company  in  any  way.  The 
change  has  been  one  of  name  and  the  pro- 
duct and  the  ofhcers  of  the  company  remain 
the  same. 

The  Porceliron  Stove  Co.,  has  been  organi- 
zed in  Beaver  Falls,  Pa.,  with  a  capital  stock 
of  $25,000  and  will  manufacture  a  line  of  gas 
and  oil  stoves  and  ranges.  They  will  be  made 
from  cast  iron  and  a  new  material  called 
"Porceliron"  which  is  wrought  iron  treated 
with  porcelain  by  a  special  process.  It  is 
stated  that  it  is  made  particularly  to  resist 
breakage.  Several  patents  are  now  pending 
upon  the  process,  and  the  products,  it  is  said, 
has  the  strength  of  wrought  iron  and  the  ap- 
pearance of  porcelain. 
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The  Acme  Brass  Foundrj-  Co.,  has  been  in- 
corporated in  Los  Angeles,  Cal.,  with  a 
capital  stock  of  $30,000,  by  F.  K.  Czerniski,  S- 
F.  Margozewitz,  and  N.  C.  Christensen  Jr. 

The  American  Stoker  Co.,  11  Broadway, 
New  York  City,  are  sending  outa  new  cata- 
logue to  the  trade  describing  their  soft  coal 
furnaces  for  annealing  etc. 

The  N.  Barstow  Co-,  7  Beverly  St.,  Provi- 
•dence,  R  .1.,  manufacturers  of  jewelry  novel- 
ties, have  awarded  the  contract  for  the  con- 
struction of  a  new  factory. 

The  Portland  Mfg.  Co.,  of  Portland,  Mich., 
manufacturers  of  washing  machines,  are  erect- 
ing a  brass  foundry  40x60  feet  in  connection 
with  their  plant.  I\iolding  machines  have  been 
installed. 

The  Chicago  Art  Metal  Co.  of  Chicago,  111., 
manufacturers  of  art  metal  novelties  such  as 
monograms  etc.,  have  moved  to  302  West 
Lake  St.,  where  larger  quarters  have  been 
obtained. 

The  Plume  &  Atwood  Mfg.,  Co.,  of  Water- 
Ijury  and  Thomaston,  Conn.,  manufacturers 
of  rolled  brass,  wire  and  rod,  and  an  extensive 
line  of  manufactured  brass  goods,  are  adding 
a  new  machine  shop  to  their  Waterbury  plant. 

The  J.  W.  Paxson  Company  of  Philadel- 
phia, Pa.,  manufacturers  of  foundry  supplies 
and  equipment,  had  their  usual  extensive  and 
instructive  exhibit  at  the  Foundrymens'  Con- 
vention in  Pittsburgh. 

W.  F.  Main,  manufacturing  jeweler  of  Iowa 
City,  la.,  has  gone  into  bankruptcy.  The  lia- 
bilities are  about  $75,000.  He  was  formerly 
proprietor  of  the  Puritan  Mfg.  Co.,  and  suc- 
ceeded it.  The  Equitable  Mfg.  Co.  was  also 
a  former  concern  operated  by  him. 

At  the  Foundrymens'  Convention  in  Pitts- 
burgh, the  Rockwell  Furnace  Co.  of  New 
York  City,  had  an  exhibit  of  their  "Centric" 
pouring  crucible  furnace  and  the  company  was 
represented  by  W.  S.  Quigley,  F.  S.  Garrett, 
A.  W.  Moyer  and  S.  L.  Barnes. 

Plans  for  the  new  plant  of  the  Taylor  & 
Boggis  Foundry  Company  of  Cleveland,  Ohio 
have  been  completed  and  when  finished,  the 
plant  will  be  an  extensive  one.  Builders 
hardware  is  manufactured  by  the  company  and 
an  extensive  line  of  household  and  general 
hardware  is  likewise  made. 

The  Dominion  Metals  Co.,  Ltd.  of  Toronto, 
Canada  has  secured  a  site  in  Welland,  Ont., 
and  will  build  a  new  plant  on  it.  The  smelting 
of  gold  and  silver  materials,  sweeps  and  the 
refining  of  god  and  silver  is  carried  on.  John 
N.  Lake  is  the  president  of  the  company.  A 
modern  plant  is  to  be  erected. 

The  National  Carbon  Co.,  of  Cleveland, 
Ohio,  are  sending  out  to  the  trade  an  interest- 
ing and  useful  book  entitled  "Practical 
Operation  of  Arc  Lamps."  This  book  con- 
tains extensive  information  upon  the  installa- 
tion and  care  of  arc  lamps,  as  well  as  other 
useful  data.  The  book  is  4x6  inches  and 
-cloth  bound  in  cloth.     It  contains  75  ptiges. 


The  Union  Art  Metal  Works  have  started 
in  business  at  171  Cooper  St.,  Trenton,  N.  J. 

An  addition  to  the  plant  of  the  Southwark 
Plating  Co.,  15th,  and  Washington  Sts.,  Phil- 
adelphia, Pa.,  is  to  be  made. 

The  Benedict  Mfg.  Co.,  of  East  Syracuse, 
N.  Y.,  manufacturers  of  art  metal  novelties, 
are  to  build  extensive  additions  to  their  plant. 

The  Crescent  Mfg.  Co.  has  been  organized 
in  Bristol,  Conn.,  to  manufacture  light  hard- 
ware. 

The  Parkhurst  Die  Casting  Machine  Co., 
has  been  organized  in  Anderson,  Ind.,  with  a 
capital  stock  of  $100,000. 

The  Seaton  Crafts  Co.,  of  Lakewood,  N.  J., 
manufacturers  of  hand  made  silver  goods, 
have  closed  their  shop. 

The  Standard  Art  Metal  Works,  60  Union 
St.,  Newark.  N.  J.,  are  now  manufacturing  a 
line  of  belt  buckles  and  similar  art  metal 
novelties. 

The  Canada  Cycle  &  Motor  Co.,  Ltd.,  of 
Toronto,  Canada,  has  been  absorbed  by  a 
new  concern  called  the  Russell  Motor  Car  Co., 
Ltd.,  and  the  capital  stock  has  been  increased 
from  $800,000  to  $1,600,000  for  this  purpose. 

The  Vesta  Gas  Range  &  Mfg.  Co.,  of  Chat- 
t?ncoga,  Tenn.,  has  purchased  the  plant  of 
the  Chattanooga  Stove  Works  in  that  cit}^ 
and  will  equip  it  for  the  manufacture  of  a 
large  line  of  gas  ranges,  stoves  and  cookers. 

Some  new  equipment  is  being  installed  in 
the  Brighton  works  of  the  Keystone  Bronze 
Co.,  of  Pittsburg,  Pa.  This  plant  was  former- 
ly the  Brighton  Brass  &  Bronze  Co.,  and  is 
located  at  Brighton,  Pa. 

The  Homer  Brass  Works,  Water  and  Mif- 
flin Sts.,  Philadelphia,  Pa.,  was  badly  damaged 
by  fire  on  May  3rd.,  but  the  brass  foundry  was 
not  damaged  to  the  extent  of  the  machine 
shop.     The  equipment  is  being  replaced. 

The  Johnson  Coin  Lock  Co.,  has  been  in- 
corporated in  Columbus.  Ohio  with  a  capital 
stock  of  $25,000  to  manufacture  coin  locks 
etc.  The  incorporators  are  S.  M.  Conby,  H. 
Milles,  W.  I\T.  Huffman,  M.  R.  Thornton  and 
Barton  Griffith. 

The  August  Buermann  Mfg.  Co.,  has  been 
organized  in  Newark,  N.  J.,  with  a  capital 
stock  of  $200,000  to  take  over  the  business 
formerly  conducted  by  August  Buermann  220 
Jelliffe  Ave.  The  manufacture  of  hardware 
is  carried  on  and  a  brass  foundry  operated. 

The  machinery  and  equipment  of  the 
National  Brass  &  Iron  Co.,  of  Reading,  Pa., 
manufacturers  of  lamps  and  ornamental 
goods,  are  being  sold.  The  company  recently 
went  out  of  business  and  the  plant  is  being 
dismantled. 

The  Hubbard  &  Jopson  Co..  has  been  for- 
med to  take  over  the  Connecticut  Novelty  Co.. 
of  Mcriden.  Conn.  The  maiuifacture  of 
wood  and  metal  novelties  is  being  carried  on 
and  a  factory  has  been  started  at  2  Billard 
St. 
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Theie  Prices  are  net  and  are  for  moderate  quantities.       Smaller    quantities  command   higher 

prices.      Prices  subject  to  fluctuation. 


Acid, 
Acid, 
Acid, 
Acid, 
Acid, 
Acid, 
Acid, 
Acid, 
Acid, 
Acid, 


20° 
Ammonia 

26° 
Ammonia 
Ammonium 
Ammonium 


.22 

.07 
.20 
.55 
.12 


Acetone,    pure,    98-99% ^■ 

Acid,   Acetic,   pure,   30% m. 

Acid,  Arsenious   (White    Arsenic)   lb. 

Acid,    Benzoic     ^^ 

Acid,  Boracic   (Boric),  pure rb. 

Acid,   Hydrochloric,    see  Acid,   Muri- 
atic. 

Hydrofluoric,    30% It). 

Hydrofluoric,    50% lb- 
Muriatic,    20° lb. 

Muriatic,   c.  p.,   20° lb. 

Nitric,    38° ^■ 

Nitric,    40° lb. 

Nitric,    42° lb. 

Nitric,    c.   p., tt). 

Sulphuric,    66° lb. 

Sulphuric,    c.    p lb. 

Alcohol,     Wood &al. 

Alcohol,    Denatured    gal. 

Alum     ^■ 

Ammonium    Sulphate    ib. 

Aluminum.    Metallic,    in    Ingots.  .  .lb. 
Aqua-Fortis,  see  Acid,   Nitric. 
Ammonia     Water    (Aqua-Ammonia), 

lb. 

Water    (Aqua- Ammonia), 

lb. 

Water,   c.    p lb. 

Carbonate,    lump lb. 

Chloride       (Sal-Ammo- 

niac)       ^• 

Ammonium    Hydrosulphuret    lb. 

Ammonium    Sulphate    lb. 

Ammonium    Suphocyanate    Ib. 

Amyl    Acetate    S^- 

Antimony Jo- 
Arsenic,    Metallic    lb. 

Arsenic,   White    (Acid  Arsenious)    lb. 
Argols,  White   (Cream  of  Tartar)   lb. 

Asphaltum,     Commercial     lb. 

Asphaltum,    Egyptian    (Bitumen)    lb. 

Benzine     S^^- 

Benzol,    Pure    gal. 

Bismuth,    Metallic     lb. 

Bitumen,  see  Asphaltum. 
Blue-Vitriol,   see  Copper  Sulphate. 

Borax,   Crystals  or  Powdered lb. 

Borax   Glass    lb. 

Cadmium,    Metallic    lb. 

Carbon    Bisulphide    lb. 

Calcium      Carbonate       (Precipitated 

Chalk)      lb 

Chrome-Green     lb. 

Copper,    Lake,    (carload)    lb. 

Copper,   Lake,    (cask)    lb. 

Copper,    Electrolytic,    (carload)    ..Hj. 

Copper,    Electrolytic,    (cask)    lb. 

Copper,    Casting,    (carload)     lb. 

Copper,    Casting,    (cask)     lb. 

Copper  Acetate  (Verdigris)    lb. 

Copper   Carbonate,    dry    lb. 

Copper  Sulphate   (Blue-Stone)    ...lb. 
Copperas,   see  Iron   Sulphate. 
Corrosive  Sublimate,  see  Mercury  Bichloride. 
Cream-Tartar,    see   Potassium   Bitartarate. 

Cryolite     lb.  .12 

Cyanide,  see  Potassium  Cyanide. 

Dextrin     lb.  .15 

Emery    Flour    lb.  .04 

Emery,  F  F  «&  F  F  F lb.  .03 

Flint,    powdered     lb.  .01 

Fluor-Spar     lb.  .01% 

Fusel-Oil      gal.  2.75 

Gold  Chloride    dwt.  .60 

Gum    Copal    lb.  .30 

Gum    Guiacum    lb.  .26 

Gum    Mastic    lb.  .70 

Gum     Sandarac    lb.  .35 

Gum    Shellac,    brown    lb.  .50 

Gum   Shellac,   white    lb.  .60 

Iron    Perchloride    lb.  .25 

Iron    Sulphate    (Copperas)    lb.  .05 

r.,ead  Acetate   (Sugar  of  Lead)    ...lb.  .15 

Lead.  Pig lb.  .04% 


.04 
.10 
.02 

.07 

.05% 

.05  78 

.06% 

.08 

.01% 

.06 

.50 

.55 

.04 

.07 

.201/2 


.04% 

.06% 

.08 

.15 

.12 

.30 

.07 

.50 
2.75 

.09  Va 

.15 

.20 

.31 

.05 

.30 

.15 

.75 
2.00 


.10 
.35 
.75 
.10 

.10 
.50 

.121/2 

.13 

.121/4 

.12% 

.121/8 

.12% 
.35 
.25 
.09 


Lead,    Red lb.  .12 

Lead,   Yellow  Oxide    (Litharge)    ..lb.  .12 
Liver  of   Sulphur,    see  Potassium   Sulphide. 

Manganese,  Ferro,  80%   lb.  .10 

Manganese,  Metallic,  pure   lb.  .75 

Magnesium,   Metallic    lb.  1.50 

Mercury  Bichloride   (Corrosive  Sub- 
limate)       lb.  .93 

Mercury,    Metallic    (Quicksilver) .  .lb.  .43 

Mercury   Nitrate    lb.  1.50 

Mercury   Oxide,   yellow    lb.  1.80 

Nickel     and     Ammonium      Sulphate 

(Double    Salts)     lb.  .16 

Nickel  Carbonate,  dry   Ib.  .60 

Nickel   Chloride    Ib.  .50 

Nickel    Metallic    Ib.  .45 

Nickel   Sulphate    (Single  Salts)    ..Ib.  .25 
Nitre    (Saltpetre),   see   Potassium    Nitrate. 
Oil  of  Vitriol,  see  Acid,  Sulphuric. 

Paraffine     lb.  .15 

Phosphorus,    yellow    Ib.  .40 

Phosphorus,    red    Ib.  1.10 

Pitch     Ib.  .05 

Plaster  of  Paris,  Dental bbl.  4.00 

Platinum   Chloride    oz.  25.00 

Platinum    Metallic    oz.  44.50 

Potash-bj'-Alcohol,    in    sticks lb.  .50 

Potash,     Caustic      (Potassium     Hy- 
drate)        lb.  .08 

Potassium   Bichromate    Ib.  .14 

Potassium    Bitartarate     (Cream     of 

Tartar)     lb.  .31 

Potassium  Carbonate    (Pearlash)   Ib.  .10 

Potassium  Chlorate    lb.  .15 

Potassium    Cyanide    lb.  .25 

Potassium    Iodide    Ib.  2.25 

Potassium  Nitrate    (Nitre    or    Salt- 
petre)       lb.  .10 

Potassium    Permanganate    lb.  .17 

Potassium,  Red  Prussiate   lb.  .60 

Potassium,   Yellow  Prussiate    .,..Ib.  .24 
Potassium    Sulphide    (Liver   of   Sul- 
phur)      lb.  .16 

Potassium  Sulphuret,  see  Potassium  Sulphide-. 


Potassium    Sulphocyanate    lb. 

Pumice,    Ground    Ib. 

Quartz,    Powdered     lb. 

Rosin,     Yellow Ib. 

Sal-Ammoniac,  see  Ammonium  Chloride. 

Sal-Soda,  see  Sodium  Carbonate. 

Silver   Chloride,    dry oz. 

Silver    Cyanide    oz. 

Silver,     Fine     oz. 

Silver  Nitrate,   crystals    oz. 

Soda- Ash      lb. 

Sodium  Biborate,  see  Borax. 

Sodium   Bisulphite    lb. 

Sodium  Carbonate  (Sal-Soda),  crys- 
tals      lb. 

Sodium   Hydrate    (Caustic   Soda)    lb. 

Sodium  Hydrate  (Caustic  Soda)  by 
Alcohol    (in    sticks)    Ib. 

Sodium    Hyposulphite     ("Hypo")     lb. 

Sodium    Metallic    Ib. 

Sodium    Nitrate     lb. 

Sodium   Phosphate    lb. 

Sodium   Silicate    (Water-Glass)    .  .lb. 

Soot,    Calcined    lb. 

Spelter,  see  Zinc. 

Sugar  of  Lead,  see  L  sad  Acetate. 

Sulphur    (Brimstone)     in    lump    .  .lb. 

Tin     Chloride    lb. 

Tin,    Metallic     R>. 

Turpentine,     Venice    lb. 

Verdigris,   see  Copper  Acetate. 

Water,   Distilled    gal. 

Water-Glass,  see  Sodium  Silicate. 

Wax,   Beeswax,   yellow    lb. 

Wax.   Carnauba    lb. 

Whiting   (Ground  Chalk)    lb. 

Zinc   Carbonate,    dry    lb. 

Zinc    Chloride     lb. 

Zinc,    Sulphate     Ib. 

Zinc,     (spelter)     Ib. 


.70 
.05 
.01 
.04 


.75 
1.00 
.53%. 
.50 
.05 

.15 

.02^ 
.05 

.45 

.04 
.90 
.05 
.09 
.04 
.15 


.05 
.43 

.46%. 
.35 

.15 

.45 
.70 
.02 
.19 
.12 
.06 
.05% 
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S  c  r  e '«v     Rod     CKips     and    tKe 
Manufacture  of  Brass  Ingot. 


The  extensive  use  of  aluminum  in  making 
yellow  brass  sand  castings,  and  the  increase 
of  such  practice,  have  already  brought  about 
a  singular  condition  in  the  manufacture  of 
brass  ingot,  and  will,  in  the  future  still  con- 
tinue to  do  so  on  even  a  greater  scale.  It  has 
brought  about  a  condition  that  to  make  good 
ingot  brass,  the  raw  material  shall  be  free 
from   aluminum. 

This  condition  would  appear  almost  a  par- 
ado.x,  when  it  is  taken  into  consideration  that 
si)  many  makers  of  yellow  brass  castings  are 
now  using  a  small  quantity  of  aluminum  in 
tlicir  metal.  ])ut  the  fact  is  tliat.  while  such 
brass  founders  maj-  use  aluminum  in  their 
yellow  brass,  they  always  prefer  to  add  it 
themselves  and  this,  perhaps,  is  the  far  better 
practice.  By  doing  so  they  are  able  to  intro- 
duce the  amount  required  for  their  own  par- 
ticular work,  and  to  ascertain  from  the  ap- 
pearance of  the  ingot  which  they  purchase  its 
quality.  Were  aluminum  in  the  ingot  metal, 
it  might  be  excessive  and  in  addition,  the  ap- 
pearance of  the  surface  would  be  no  indica- 
tion of  its  quality  as  it  is  when  no  alumimun 
is  present. 

The  whole  situation  seems  to  be  narrowed 
down  at  the  present  time  to  use  of  screw  rod 
chips  for  making  yellow  brass  ingot  as  it  is 
practically  the  only  class  of  material  on  the 
market  at  the  present  time  which  is  free  from 
aluminum.  Casting  chips,  for  yellow  brass 
castings,  are  usually  contaminated  with  it. 
While  there  occasionally  can  be  obtained 
small  lots  of  excellent  material  in  the  form  of 
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sheet  brass  clippings,  sheet  skeleton  brass,  old 
cartridges,  punchings  and  other  forms  of 
sheet  brass  scrap,  the  brass  rolling  mills 
usually  pay  more  for  them  than  the  maker  of 
brass  ingot  can  afford  to  do  and  he  has  diffi- 
culty in  purchasing  them  at  a  satisfactory 
figure. 

Screw  rod  chips  are  now  made  in  large 
quantities  and  can  be  obtained  in  large  lots, 
absolutely  free  from  aluminum  and  of  very 
uniform  quality.  They  are  a  very  satisfactory 
material  and  are  the  principal  source  of  raw 
material  used  for  making  yellow  brass  ingot 
metal. 


Muriatic      A.cid     tHe     Best     for 
PicKling  Iror»  or  Steel. 


To  remove  iron  rust  or  scale  from  iron  or 
steel,  one  of  three  methods  must  be  used : 

1.  By  polishing  the  surface  or  similar 
grinding   operation. 

2.  By  the  use  of  the  sand  blast. 

3.  By  pickling  in  acid. 

In  many  instances  pickling  only  can  be  used. 
It  is  easily  done  and  can  be  applied  to  all 
classes  of  work.  In  addition  it  requires  no 
attention. 

For  the  removal  of  rust  or  scale  on  iron 
or  steel  there  is  nothing  equal  to  muriatic  acid. 
It  is  much  superior  to  sulphuric  acid.  Iron 
rust  and  scale  are  simply  oxide  of  iron  and 
muriatic  acid  (hydrochloric  acid)  is  the  nat- 
ural solvent  for  it,  while  sulphuric  acid  (oil 
of  vitriol)  is  not.  This  fact  is  exemplified  by 
the  fact  that  an  ignited  oxide  of  iron  is 
scarcely  soluble  in  sulphuric  acid,  while  it  may 
readily  be  dissolved  by  muriatic  acid.  Iron 
scale  is  really  ignited  oxide  of  iron. 

If,  therefore,  a  rapid  and  efficacious 
removal  of  iron  rust  or  scale  is  desired,  mu- 
riatic acid  should  be  used.  In  using  it  for 
pickling,  it  should  be  diluted  with  water.  The 
following  proportions  have  been  found  excel- 
lent and  give  good  results : — 

Water   i  gallon 

22°  Muriatic   Acid    i  gallon 

In  pickling,  the  object  is  to  remove  the 
rust  or  scale  and  not  attack  the  iron  or  steel 
any  more  than  is  possible.  Strong  acid  will 
attack  the  metal  more  rapidly  than  a  diluted 
one,  and  this  is  the  reason  for  the  use  of  a 
diluted  pickle. 


In  pickling,  it  is  well  to  let  the  acid  take  its 
time.  If  slightly  warmed  it  works  more 
rapidly  than  when  cold.  The  pickling  may 
take  ID  minutes,  if  there  is  but  little  rust  on 
the  metal,  or  it  may  take  10  hours  when 
there  is  a  thick  scale  to  be  dissolved.  The 
best  way  is  to  let  the  operation  take  its  time. 
^Moving  the  articles  in  the  pickle  will  greatly 
hasten  the  process. 

Whenever  possible,  therefore,  use  muriatic 
acid  for  pickling  iron  or  steel  as  it  is,  as 
previously  mentioned,  the  natural  solvent  for 
oxide  of  iron. 


Osmium  as  a  Hardener  for 
Platinum. 


Pure  platinum  is  quite  soft,  practically  that 
of  soft  iron,  and  for  many  commercial  pur- 
poses it  cannot  be  used  in  this  condition.  In 
fact,  nearly  all  commercial  platinum  is  hard- 
ened. The  usual  hardening  ingredient  is 
iridium. 

W.  C.  Heraeus,  the  well  known  platinum 
manufacturer  of  Hanau,  Germany,  has  found 
that  osmium  is  superior  to  iridium  as  a  hard- 
ening metal  for  platinum.  It  is  stated  that  2% 
of  osmium  will  harden  platinum  as  much  as 
5%  of  iridium.  The  elasticity,  however,  is 
considerably  greater.  When  iron  or  copper 
is  present,  the  hardening  effect  of  the 
osmium  is  considerably  neutralized. 

\\'hen  the  platinum  contains  more  than  20% 
of  osmium  it  becomes  brittle.  The  alloying  of 
the  platinum  and  osmium  must  be  carried  out 
away  from  the  oxidizing  effects  of  the  at- 
mosphere as  osmium  itself  is  highly  oxidizable 
and  gives  off  poisonous  fumes. 


Cause  of  Disintegration  of 
Aluminum. 


H.  Chatelier  in  Conpf.  Rendus  gives  the 
results  of  his  experiments  on  the  cause  of  the 
disintegration  of  aluminum.  He  found  that 
in  all  cases  of  spontaneous  disintegration  of 
aluminum  a  cellular  structure  had  developed 
and  that  the  disintegration  was  apparently 
caused  by  the  opening  of  the  joints  between 
the  cells.  Laboratory  experiments  pointed 
to  the  presence  of  small  quantities  of  calcium 
as  likely  to  bring  on  the  formation  of  this, 
cellular  structure. 


THE    BRASS   WORLD 


231 


Silver    S^veeps    and    Their    Method    of  Treatment; 
"WitH  Notes  on  the  Different  Grades  Found 

in  the  Trade. 


The  value  of  silver  requires  that  all  opera- 
tions in  which  it  is  used  in  the  arts  shall  be 
conducted  with  great  care  as  regards  the 
wastes  resulting  in  its  manufacture.  Much 
greater  care  is  now  exercised  than  ever  be- 
fore and  in  former  times,  while  it  was  con- 
sidered that  extreme  care  was  displayed, 
there    were   manv    leaks    for   the    silver.      The 


such  a  loss  (it  is  impossible  to  prevent  it  en- 
tirely) but  the  operation  has  not  been  atten- 
ded with  complete  success. 

In  the  manufacture  of  silver  wares,  both  in 
making  sterling  silver  wares  and  in  plating, 
the  wastes  in  which  silver  is  present  are  more 
or  less  varied.  The  principal  ones  are  as 
follows : 


A  Pile  of  Silver  Sweeps,  in  Process  of  Being  Mixed  by  "Turning  Over"  by  Shoveling. 


majority  of  these  leaks  have  now  been 
stopped  but  there  are  some  which  still  exist 
and  are  quite  difficult  to  cope  with.  Among 
such  leaks,  so  to  speak,  may  be  mentioned  the 
loss  occurring  in  the  melting  of  silver  through 
volatilization.  This  loss,  though  inconsider- 
able, when  a  small  quantity  of  silver  is  con- 
cerned, nevertheless,  some  silver  does  vola- 
tilize and  escapes  and  means  quite  a  loss  in 
the  course  of  a  year  to  those  who  melt  much 
metal.     Attempts  have  been   made  to  recover 


1.  Floor  Sweeps. 

2.  Polishings. 

3.  Buffings. 

4.  Filings,  Sawings  and  Chips. 

5.  Dips  and  Pickling  Solutions. 

6.  Old  Cyanide  Solutions.  ; 

7.  Strips. 

8.  Racks. 

9.  Stringing  Wires. 

The  treatment  of  these  different  classes  of 
materials  is  not  the  same  and  some  are  pro- 
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duced  only  in  small  quantities  and  are  readily 
treated. 

As  iron  is  usually  employed  for  silver  plat- 
ing racks,  there  is  little  need  for  comment. 
The  plater  simply  strips  off  the  silver  in  a 
cyanide  solution  bj-  using  the  rack  as  an 
anode,  and  deposits  it  upon  a  sheet  of  iron 
from  which  it  drops  off  as  soon  as  it  becomes 
of  any  thickness.  The  silver  thus  obtained 
can  be  used  for  making  chloride,  or,  as  com- 
monly done,  melted  and  poured  into  a  mold 
and  rolled  into  an  anode  to  be  used  again. 

Stringing  wires  used  in  holding  work  to  be 
plated,  finally  become  coated  with  considera- 
ble silver  and  cannot  be  used.  These  are  best 
stripped  in  a  regular  silver  strip  (sulphuric 
and  nitric  acid)  and  the  silver  recovered  from 
this  in  the  usual  manner  by  dilution  of  the 
acid  and  precipitation  as  chloride  with 
coiTimon  salt.  Instead,  however,  the  wires 
may  be  dissolved  completely  in  nitric  acid  and 
the  silver  thrown  down  in  the  metallic  state 
by  metallic  copper. 

Stripping  solutions  in  which  sulphuric  and 
nitric  acids  have  been  used  should  be  diluted 
with  water  and  the  silver  precipitated  with 
common  salt  in  the  form  of  chloride.  This 
method  also  applies  to  firing  dips  and  pick- 
ling solutions.  The  chloride  of  silver  is  re- 
covered and  either  sold  or  used.  It  can  be 
reduced  to  silver,  however,  by  the  use  of  me- 
tallic zinc  and  hydrochloric  acid  as  described 
in   The  Brass   World,   March    191 1,  page  98. 

Old  cyanide  solutions  may  be  sold  to  silver 
smelters  direct  but  the  difficulty  of  shipping 
and  handling  is  great  in  such  a  case.  The 
best  method  is  to  treat  the  cyanide  solution 
with  liver  of  sulphur  solution  as  described  in 
The  Brass  World,  January,  191 1,  page  13, 
when  the  silver  will  be  precipitated  as  sul- 
phide and  may  be  filtered  out.  This  sulphide 
may  be  sold  or  it  can  be  dissolved  in  nitric 
acid  and  converted  from  this  into  chloride  or 
metallic  silver  as  explained  in  the  aforesaid 
article. 

Rich  silver  material  and  that  which  is  lean 
should  be  kept  separate  and  much  more  care 
is  necessarj-  with  one  than  with  the  other. 
Folishings  are  usually  fairly  rich,  while  floor 
sweeps  and  buffings  are  lean.  Filings,  saw- 
ings  and  chips  are  very  rich  and  should  be 
kept  separate  and  treated  by  themselves. 

If  the  filings,  sawings  and  chips  have  been 
kept  free  from  brass,  lead  or  other  foreign 
metals,  they  can  be  melted  to  bullion  of  a  high 
grade,  but  if  contaminated  with  other  metals, 


the  metal  obtained  will  be  lower  grade.  Iron 
i?  almost  invariably  present  in  the  form  of 
tools,  etc.,  and  should  always  be  removed 
after  the  material  has  been  collected  by  means 
of  a  strong  magnet.  The  material  is  then 
placed  in  a  tub  of  water  and  the  dirt  and 
other  light  foreign  matter  washed  away,  using 
care  not  to  wash  out  any  of  the  silver  itself. 
The  washed  material  is  then  dried  and  melted 
down  in  a  graphite  crucible  with  a  little 
borax  as  a  flux.  The  bar  obtained  will  usually 
have  to  be  sold  to  silver  refiners  as  it  cannot 
be  used.  If  pure,  however,  and  facilities  are 
had  for  rolling,  it  can  be  rolled  into  sheet 
again.  The  sources  of  contamination  are  so 
great,  though,  that  it  will  usually  be  found  ex- 
pedient to  sell  the  bullion  thus  obtained  unless 
one  is  certain  about  its  purity  and  means  are 
had  for  rolling  it. 

The  treatment  of  floor  sweeps  is  one  of  the 
largest  problems  of  the  silver  manufacturer, 
as  they  constitute  one  of  the  largest  sources 
of  loss  and  much  care  is  required  to  prevent 
silver  from  completelv  disappearing.  The 
best  practice  demands  that  everything  shall  be 
burned.  When  this  is  done  there  is  no  danger 
that  something  which  was  considered  to  be 
free  from  silver  will  be  found  to  contain  it 
after  it  has  been  thrown  away  and  is  beyond 
recovery.  Bufiings  may  be  burned  with  the 
floor  sweeps,  but  the  polishings  need  only  be 
dried  as  they  do  not  contain  matter  which  is 
combustible.  If  oily,  however,  as  they  often 
are  when  sand  buffing  has  been  done,  they 
should  be  burned  to  remove  it. 

The  burned  sweeps,  bufiings  and  other  ma- 
terial that  has  been  put  through  the  sweeps 
furnace  (a  sweeps  furnace  is  simply  a  stove 
for  burning  them,  and  with  as  light  a  draft 
as  possible  to  prevent  the  pass  of  fine  parti- 
cles) are  then  subjected  to  riddling.  This 
operation  is  imperative  in  order  to  remove 
the  iron,  pieces  of  silver  of  considerable  size 
and  foreign  matter  that  contains  no  silver. 
The  material  riddled  out  is  then  subjected  to 
hand  picking.  Iron  wire,  pieces  of  cast  iron, 
broken  tools,  etc.,  are  all  picked  out  and 
tl^-own  away  as  they  contain  no  silver.  The 
remainder  will  be  found  to  contain  consider- 
able silver  in  the  form  of  small  pieces  and  it 
is  customary  to  melt  this  down  under  a  flux 
of  equal  parts  of  bora.x  and  soda-ash.  The 
bar  of  silver  thus  obtained  is  impure  and 
should  be  sold  to  refiners. 

The  fine  material  that  is  left  after  riddling 
through    a    fairly    coarse    riddle    ( one-quarter 
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mesh  riddle  will  answer  for  this  uperatiun  )  or 
in  other  words  which  passes  through  the  rid- 
dle, is  the  real  sweeps  and  contains  some 
silver  and  a  large  amount  of  foreign  matter 
in  the  form  of  dirt.  As  no  silver  manufac- 
turer can  smelt  his  own  sweeps,  it  is  necessary 
to  prepare  this  material  so  that  it  can  be  sold. 
The  smelting  of  sweeps  requires  a  special 
plant  which  but  few  concerns  can  afford  to 
have.  The  sweeps  are  smelted  with  oxide  of 
lead  in  a  blast  furnace,  after  having  been 
briquetted  with  limr.  and  a  load  bulUon  ob- 
tained. This  lead  bullion  is  then  cupelled  and 
the  lead  oxidized  again  to  lead  oxide  which  is 
used  over  again.  The  silver  obtained  is 
slightly  impure  and  is  nitred  to  remove  the 
last  traces  of  lead  and  impurities  present. 
The  smelting  of  the  sweeps  by  such  a  process, 
will,  it  can  readily  be  understood,  require  a 
plant  too  expensive  for  any  but  those  which 
accumulate   large   quantities   of   material. 

While  the  sweeps  may  be  sold  after  burn- 
ing, the  most  satisfactory  method  is  to  grind 
them  to  a  fine  powder  so  that  a  fair  sample 
can  be  obtained  for  assay.  One  assay  of  the 
material  may  then  be  made  by  the  purchaser 
and  another  by  the  seller  so  that  if  an  agree- 
ment is  found,  there  is  no  chance  for  a  con- 
troversy. Unless  the  sweeps  are  ground  very 
fine,  however,  there  is  little  chance  for  an 
agreement  and  a  very  wide  difference  in 
assays  may  be  expected.  This  disagreement 
of  assays  is  caused  by  both  the  imperfect 
mixing  of  the  sweeps  and  the  fact  that  the 
coarse  material  is  filled  with  tine  shot  silver 
which,  when  samples  are  obtained,  is  not 
evenly  distributed.  The  only  safe  way,  there- 
fore, is  to  grind  as  fine  as  possible  and  then 
mix  thoroughly. 

The  burned  sweeps  (and  nothing  can  be 
done  with  them  unless  they  are  burned)  are 
Jilt  in  a  suitable  apparatus  in  which  fine 
pulverizing  can  be  rapidly  and  safely  carried 
out.  For  this  purpose  the  so-called  "Hill  Bar- 
rel" has  been  found  the  best  for  the  purpose. 
It  is  a  heavy  cast-iron  tumbling  barrel  in 
which  a  heavy,  hard-iron  ball  is  placed.  The 
sweeps  are  placed  in  the  barral  while  dry  and 
the  hand-hole  closed.  The  barrel  is  then 
revolved  by  power  and  the  heavy  ball  pul- 
verizes the  sweeps  to   an   impalpable   powder. 

The  finely  ground  sweeps  are  now  sifted 
through  a  60  or  80  mesh  riddle  and  the  fine 
material  left  in  the  riddle  will  be  found  main- 
ly fine  silver  shot.  Any  foreign  matter  such 
as   iron   mav   be   removed   and   the   remainder 


melted  down  in  a  crucible  under  borax.  The 
bullion  thus  obtained  is  sold. 

The  fine  material  which  has  been  riddled 
through  the  60  or  80  mesh  riddle  is  now  thor- 
oughly mixed  by  shoveling  in  the  manner  in- 
dicated in  the  illustration.  This  represents  a 
large  quantity  of  sweeps  that  has  been  ground, 
riddled  and  is  in  process  of  mixing. 

When  the  finely  ground  sweeps  have  been 
completely  mixed,  samples  can  be  taken  from 
the  pile,  assays  made,  and  if  a  fairly  good 
agreement  has  been  obtained  in  the  results, 
the  sale  is  concluded. 

The  sampling  may  be  done  at  the  works  of 
tlie  parties  selling  the  sweeps  or  those  who 
purchase  them,  but  the  method  followed  is 
the  same.  The  whole  operation  depends  upon 
the  fine  grinding  and  thorough  mixing,  other- 
wise there  will  always  be  a  very  wide  differ- 
ence in  the  assays  made  on  the  material  and 
with  the  accompanying  dissatisfaction  of  both 
the  seller  and  buver. 


Composition     of    "Magnolia 
Antifriction  Metal." 


As  frequent  information  is  desired  about 
the  composition  of  "Magnolia  Anti-Friction 
Metal,"  the  following  analysis  and  mixture 
formula  may  be  of  interest: 

.ilia  lysis. 

Lead     78.27% 

Antimony    17.81% 

Tin     3.88% 

Copper     04% 

To  make  the  mixture,  it  is  customary  to 
take  the  following  as  the  amount  of  tin  in  the 
analysis  is  slightly  lower  than  is  generally 
introduced  : 

Lead    80  lbs. 

Antimony    15  lbs. 

Tin    5  lbs. 

Or.  if  antimonial-lead  is  to  be  used  (which 
will  reduce  the  cost  of  the  mixture  consider- 
ably), the   following  should   be  taken: 

J0%   Antimonial-Lead     100      lbs. 

Pure  Lead    26K'  lbs. 

Tin    61^  lbs. 

Many  babbitt-metal  manufacturers  now  use 
this  mixture  for  a  lead-base  anti-friction 
metal  of  medium  grade. 
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XKe    Advantage    of   a.    Large  solutions.     There  has  been  the  difficulty.  how- 
Amount  of  Boracic  Acid  in  a  ever,  that  too  little  boracic  acid  has  been  eni- 
NicKel  Plating  Solution.  ployed  and   it   should  be  borne   in   mind  that 

as   much   as   the   solution   will   dissolve   is   the 

In  Thk  Brass  World,  June,  191 1,  page  212,  ^ight  proportion, 
the  results  of  some  experiments  on  the  Since  publishing  the  article  previously  men- 
amount  of  boracic  acid  a  nickel  plating  solu-  tioned  upon  the  amount  of  boracic  acid  that  a 
tion  will  dissolve  were  published.  The  results  nickel  plating  solution  will  take  up,  experi- 
showed  that  a  far  greater  amount  of  boracic  ments  *  were  made  to  tind  the  effect  of  this 
acid  than  usually  supposed  can  be  dissolved  i^rgg  amount  on  the  deposit.  The  results  ob- 
in  the  solution.  It  was  found  that  it  is  pos-  tained  were  so  gratifying  that  there  is  no  hes- 
sible  to  use  at  least  6  oz.  of  boracic  acid  to  itancy  in  recommending  the  use  of  all  the 
I  gallon  of  nickel  plating  solution  without  boracic  acid  the  solution  will  dissolve.  Coupled 
having  it  separate  out  on  cooling.  ^^^jth  this  is  the  fact  that  several  platers,  who 
The  usual  or  old  formula  for  nickel  plating  ^ave  used  large  amounts  of  boracic  acid,  have 
solutions  in  which  boracic  acid  is  used,  do  not  ^gg^i  noted  for  the  fine  quality  of  their  work, 
give  very  much  of  this  substance.  The  amount  -phe  advantage  of  boracic  acid  in  a  nickel 
of  boracic  acid  usually  recommended  is  from  plating  solution  is  that  the  deposit  is  whiter, 
1/8  to  yi  oz.  This,  however,  has  been  found  softer  and  freer  from  pits  than  when  it 
too  small  and  a  much  larger  quantity  will  give  jg  ,-,q|.  ^^^^^  These  facts  were  discovered  by 
far  better  results.  Weston  and  mentioned  in  his  patent  specifica- 
Some  nickel  platers  have  been  accustomed  j^q^s  When  used  by  those  who  have  not 
to  use  large  quantities  of  boracic  acid.  While  bg^n  in  the  habit  of  introducing  boracic  acid 
the  average  plater  would  purchase  a  few  j^i  a  nickel  plating  solution,  its  advantage  will 
pounds   of   it,   these   individuals   would  buy   it  ^j.  once  be  apparent. 

by  the  barrel.     They  were  objects  of  criticism  There    is    also    an    additional    advantage    of 

on    this    account    as    it    naturally    seemed   that  boracic  acid   and   that   is   its   influence   on  pit- 

the  boracic  acid  was  wasted.     This,  however,  jj^g      pj^g  g,-,  nickel  plated  work  are  caused 

has  been  found  to  be    wrong    and    instead    of  by   bubbles   of   hydrogen   gas   adhering   to   the 

criticising  them,    they    should    be    praised.      It  surface    and    preventing  the   nickel    from    de- 

iTiay  be  of  interest  to  state  that  the  quality  of  positing  on  it.     When  a  large  amount  of  bo- 

the  work  turned  out  by  the  platers  who  used  ^acic  acid  is  used  in  a  nickel  solution,  the  evo- 

large  quantities  of  boracic  acid  was  very  su-  j^tion  of  hydrogen  gas  from  the  work  is  per- 

perior,  and  while  the  quality  was  supposed  to  ceptibly  less   and   unless   an   excessive   amount 

have   been    caused   by   other   things    than    this  of  current  is  used,  there  will  be  little  danger 

substance,   in   reality,   it   was   the   boracic   acid  of  pits  formino'. 

which    was    responsible    for    the    character    of  To   sum   up,   therefore,    the    advantages    of 

•t-  boracic   acid   in    a   nickel   plating   solution    are 

The   fact  that   boracic   acid   is   advantageous       ^g  follows  : 

in    a    nickel    plating    solution    was    first    dis-  ^      Increased  whiteness  of  the  deposit, 

covered  by  Edward  Weston,  the  well  known  ^      Production  of  a  soft  nickel, 

manufacturer   of   electrical    measurmg   mstru-  ^     Decreased  tendency  to  pit. 
ments,     (Weston     Electrical     Instrument    Co., 

Newark,  N.  J.J  He  discovered  that  this  acid  Taking  into  consideration  that  all  the  bo- 
is  advantageous  and  patented  the  use  of  it  in  racic  acid  the  nickel  solution  will  stand  can  be 
nickel  plating  solutions  in  1878.  The  patent  "sed  in  it,  the  following  standard  nickel  plat- 
of     course,     has     long     since     expired.       Mr.  i"g  solution  can  be  advantageously  employed : 

Weston  was  one  of  the  pioneer  electroplaters  Water   i  gallon 

and  had  made  a  study  of  the  subject.     It  was  Double  Nickel  Salts 8  oz. 

not  until  the  past  five  years,  however,  that  the  Single   Nickel  Salts    i  oz. 

real  value  of  boracic  acid  has  been   fully  ap-  Sal-Ammoniac    i  oz. 

preciated.      Now    it    is    extensively    used    and  Boracic    Acid    6  oz. 

should   always   be   used    in    all    nickel   plating  it  is  believed  that  this  solution  will  give  as 

. good  a  nickel  deposit,  when  used  with  a  weak 

♦Made  in  the   Experimental   Laboratory   of  current,  as  it  is  possible  to  obtain  from  any 

The  Br.\ss  World.  known. 


THE    BRASS  WORLD 


235 


A    New    MetKod    of   Prodticirkg 

Ornamental     Designs     on 

Sterling  Silver^rare. 


By  CKarles  £.  Swett.* 


In  the  early  days  of  the  Cobalt  mining  dis- 
trict, while  handling  "a  characteristic  piece  of 
ore,  which  was  pure  argentite  on  one  end  and 
graduated  to  pure  silver  on  the  other,  it  oc- 
curred to  me  that  we  might  be  able  to  do  what 
nature  had  done :  i.  e.  form  a  design  in  a 
plastic  compound  of  silver,  and  after  so  form- 
ing reduce  it  to  metal. 


Fig.  I.    Sterling-Silver    Pitcher    Before    Treatment. 

.My  first  experiment  was  to  make  a  plastic 
mixture  of  powdered  silver,  powdered  silver 
chloride  and  oil  of  lavender.  This  mixture 
was  applied  with  a  brush  in  an  ornamental 
design  on  a  piece  of  spun  silverware.  After 
the  oil  of  lavender  had  evaporated,  the  heat 
was  increased  until  the  chloride  had  agglu- 
tinated, thereby  binding  the  particles  of  silver 
to  each  other  and  to  the  base  on  which  it 
was  applied. 

The  next  step  was  to  reduce  the  chloride  of 
silver  to  metal.  This  being  accomplished,  the 
design  remained  as  applied  except  that  it  was 
pure  silver.  It  was,  however,  too  porous  to 
be  of  any  use.  I  next  found  that  by  heating 
the  article  and  touching  the  design  with  a  thin 
pencil  of  silver  chloride,  enough  of  the  latter 


*iVovidence,  R.  I. 

fThe    process    has    been     patented     by 
Swett   (U.  S.  Patent  986,519)— £r/;7or. 


Fig.  2.     Pitcher  Afler  Ornamenting. 

would  melt  and  be  absorbed  into  the  pores  so 
that,  when  the  reduction  was  repeated,  the 
density  was  greatly  increased,  and  also  the 
adhesion  to  the  base. 


Mr. 


Fig.  3.     Fused  Chloride  o<  Silver. 

This  illustrates  the  principle,  though  I  have 
greatly  improved  the  technique,  I  have  applied 
the  principle!  to  building  up  other  metals 
and  alloys  from  both  discrete  particles  and 
from  compounds.  The  principle  of  the 
process,  therefore,  lies  in  fusing  silver 
chloride  on  the  surface  of  an  article  in  any 
desired  design,  and  then  reducing  it  to  metal- 
lic silver.  The  reduction  may  be  carried  out 
by  heating  in  hydrogen  gas,  by  means  of  py- 


236 


THE     BRASS  M^ORLD 


rogallic   acid,  or   any   other   means  known   to 
chemistry. 

Silver  chloride  fuses  to  a  wax-like  sub- 
stance. It  can  be  cut  or  whittled  like  cellu- 
loid. In  Fig.  3  is  shown  such  a  piece  of 
fused  chloride.  In  Fig.  4  is  shown  a  design 
that  was  made  by  fusing  chloride  of  silver  on 
to  a  surface  of  sterling  silver,  cutting  or 
carving  out  the  design,  and  then  reducing  the 
chloride  to   silver. 


Specifications  for  Copper  "Wire 

Bars,   CaKes,    Slabs,    Billets, 

Ingots  and  Ingot  Bars. 


Fig.  4.    Chloride    of   Silver    Applied,    Fused,  Carved 
Out  and  Reduced. 

The  application  of  the  process  may  be  seen 
by  reference  to  Figs,  i  and  2.  In  Fig.  2  is 
shown  a  sterling  silver  article  with  a  plain 
surface.  In  Fig.  2  the  same  article  is  illus- 
trated, but  with  the  design  produced  by  means 
of  the  chloride  of  silver  as  previously  de- 
scribed. 


TKe    Occlusion    of   Gases   by 
Brass  and  PKosphor-Bronze. 


Guillemin  and  Delachanal  contribute  to  the 
Revue  de  Metallurgie  the  result  of  the  re- 
searches indicating  that  malleable  brasses  oc- 
clude from  one  to  thirty  volumes  of  gases, 
chiefly  consisting  of  hydrogen,  carbon  dioxide, 
and  carbon  monoxide,  the  two  last-named  ap- 
pearing especially  in  unsound  pieces.  The 
presence  of  hydrogen  does  not  appear  to  have 
any  unfavorable  influence  on  the  mechanical 
properties  of  the  metal  in  sound  malleable 
brass.  On  the  other  hand,  phosphor  bronzes 
contain  only  a  small  quantity  of  hydrogen  and 
carbon  dioxide,  the  presence  of  phosphorus 
seeming  to  reduce  the  capacity  of  the  metal 
for  occluding  hydrogen.  Finally,  commercial 
tin  in  ingots  or  bars  contains  a  small  quantity 
of  all  three  gases  named. 


At  the  ]Vleeting  of  the  Sub-Committee  on 
Pure  Metals  of  the  American  Society  for 
Testing  Materials,  the  •  following  specifica- 
tions for  copper  were  adopted.  The  meeting 
was  on  June  iQth  and  the  following  are  ones 
approved : 

/.     Marks: 

All  wire  bars,  cakes,  slabs  and  billets  shall 
be  stamped  with  the  maker's  brand  and  fur- 
nace  charge   mark. 

Ingots  and  ingot  bars  shall  have  a  brand 
stamped  or  cast  in,  but  need  have  no  furnace 
charge  mark. 

2.     Lots: 

The  refiner  shall  arrange  carloads  or  lots 
so  that  each  shall  contain  pieces  from  but  one 
furnace  charge  so  far  as  possible  in  order  to 
facilitate  testing  by  user. 

_,\      Quality: 

a.  Metal  Contents: 

The  copper  in  all  shapes  shall  have  a  purity 
of  at  least  99.880%  as  determined  by  elec- 
trolytic assay,  silver  being  counted  as  copper. 

b.  Conductivity: 

All  wire  bars  shall  have  a  conductivity  of 
at  least  98.5%  (annealed)  and  all  ingots  and 
ingot  bars  shall  have  conductivity  of  at  least 
97501  annealed  excepting  only  arsenical 
copper  shall  have  a  conductivity  not  less  than 
90%    ( annealed ) . 

Cakes,  slabs  and  billets  shall  come  under  the 
ingot  classification,  except  when  specified  for 
electrical  use  at  time  of  purchase,  in  which 
case  wire  bar  classification  shall  apply. 

The  Annealed  Copper  Standard  or  resist- 
ance of  a  nietergram  or  standard  annealed 
copper  at  20°  C.  shall  be  considered  as  0.15302 
international  ohms.  Per  cent  conductivity  for 
the  purposes  of  this  specification  shall  be  cal- 
culated by  dividing  the  resistivity  of  the  an- 
nealed copper  by  the  resistivity  of  the  sample 
at  20°  C. 

4.     Physical  Standard: 

Wire  bars,  cakes,  slabs  and  billets  shall  be 
substantially  free  from  shrink  holes,  cold  sets, 
pits,  sloppy  edges,  concave  tops  and  similar 
defects  in  set  or  casting.  This  clause  shall 
not  apply  to  ingots  or  ingot  bars,  in  w^hich 
case  physical  defects  are  of  no   consequence. 
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5.  IVeights  of  Indiiidual  Pieces: 

Five  per  cent  variation  in  weight  or  one 
quarter  inch  variation  in  any  dimension  from 
the  refiners  pubHshed  list  or  purchaser's  spec- 
ified size  shall  be  considered  good  delivery, 
provided  however,  that  wire  bars  may  vary  in 
length  one  per  cent  from  the  listed  or  speci- 
fied size ;  and  cakes  three  per  cent  from  the 
listed  or  specified  size  in  any  dimension 
greater  than  eight  inches.  The  weight  of  in- 
got and  ingot  bar  copper  shall  not  exceed  that 
specified  by  more  than  ten  per  cent,  but 
otherwise  its  variation  is  not  important. 

6.  Claims: 

Claims  must  be  made  in  writing  within 
thirty  days  of  receipt  of  copper  at  the  cus- 
tomer's mill,  and  the  results  of  customer's 
tests  shall  accompany  such  claims.  The  re- 
finer shall  be  given  one  week  from  date  of 
receipt  of  complaint  to  investigate  his  rec- 
ords, and  shall  then  either  agree  to  replace  the 
defective  copper  or  send  a  repsesentative  to 
the  mill.  No  claims  will  be  considered  unless 
made  as  above  stated,  and  if  the  copper  in 
question,  unused,  cannot  be  shown  to  the  re- 
finer's representative. 

■  Claims  against  quality  will  be  considered  as 
follows : — 

a.  Conductivity  by  furnace  charges,  ingot 
lots  or  ingot  bar  lots. 

b.  Metal  Contents  by  furnace  charges,  in- 
got lots  or  ingot  bar  lots. 

c.  Physical  defects  by  individual  pieces. 

d.  Variation  in  weights  or  dimensions  by 
individual  pieces. 

7.  Investigation  of  Claims: 

The  refiner's  representative  shall  inspect  all 
pieces  where  physical  defects  or  weight  or  di- 
mension variation  is  claimed.  If  agreement 
is  not  reached  the  question  of  fact  shall  be 
submitted  to  a  mutually  agreeable  umpire, 
whose  decision  shall  be  final. 

In  a  question  of  metal  contents  each  party 
siiall  select  a  sample  of  two  pieces.  These 
shall  be  drilled  in  the  presence  of  both  par- 
ties, several  holes  approximately  J^"  in  diam- 
eter being  drilled  completely  through  ea/'h 
piece,  scale  from  set  to  be  rejected.  No 
lubricant  shall  be  used  and  drilling  shall  not 
be  forced  sufficiently  to  cause  oxidation  of 
chips.  The  resulting  samples  shall  be  cut  up, 
mixed  and  separated  into  three  parts  each  of 
which  shall  be  placed  in  a  sealed  package, 
one  for  each  party  and  one  for  umpire  if 
necessary.     F.ach  party  shall  make  an  analysis. 


and  if  the  results  do  not  establish  or  dismiss 
the  claim  to  the  satisfaction  of  both  parties 
the  third  sample  shall  be  submitted  to  a 
mutually  agreeable  umpire,  who  shall  deter- 
mine the  question  of  facts,  and  whose  deter- 
mination shall  be  final. 

In  a  question  of  conductivity  each  party 
shall  select  two  samples  and  in  the  presence 
of  both  parties  these  shall  be  rolled  hot  and 
drawn  cold  into  wire  of  0.080"  diameter, 
which  shall  be  annealed  at  approximately 
500"  C.  Three  samples  shall  be  cut  from  each 
coil  and  the  same  procedure  followed  as  de- 
scribed in  the  previous  paragraph. 

S.     Settlement  of  Claims: 

The  expenses  of  shipper's  representative 
and  of  umpire  shall  be  paid  by  the  loser,  or 
divided  in  proportion  to  the  concession  made 
in  case  of  compromise. 

In  case  of  rejection  being  established  the 
damage  shall  be  limited  to  payment  of  freight 
both  ways  by  the  refiner  for  substitution  of  an 
equivalent  weight  of  copper  meeting  these 
specifications. 

Explanatory  Xote: 

These  specifications  are  intended  to  allow 
for  the  fact  that  the  refiner  produces  copper 
and  gauges  its  quality  in  furnace  charge  lots, 
while  the  user  purchases  copper  in  carload 
lots,  necessarily  obtaining  a  different  basis  for 
sampling. 

It  is  intended  to  cover  in  these  specifications 
an  average  grade  of  copper  suitable  for  all 
mechanical  uses  and  for  making  alloys  to  be 
used  in  various  wrought  forms. 

It  also  recognizes  the  fact  that  certain 
shapes  are  largely  put  to  electrical  uses  where 
high  electrical  conductivity  is  important. 

It  does  not  take  into  consideration  the  so- 
called  casting  copper  used  for  the  purpose 
of  alloying  with  other  metals  to  produce  cast 
shapes. 


Aluminum  is  an  exceptionally  difficult  metal 
to  electroplate.  Even  under  the  most  careful 
conditions,    the   deposit    will    blister   and   peel. 


Soot  is  extensively  used  in  the  acid  dips 
employed  in  the  large  brass  manufacturing 
centers.  It  renders  the  dips  smooth  working. 
It  is  not  ordinary  soot,  but  results  from  the 
burning  of  hard  wood  and  is  collected  from 
cliinniev>  in  which  this  fuel  is  burned. 
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An  Investigation  of  tHe  Aluini- 

num-Magnesiuxn  Alloys 

(Duralumin). 


In  Metallurgie,  191 1,  8,  223-22/,  A.  Wilm 
describes  his  experiments  on  the  aluminum 
and  magnesium  alloys  and  which  he  calls 
"Duralumin".  He  had  already  shown  that  the 
addition  of  a  small  amount  of  magnesium  to 
aluminum  confers  on  it  the  property  of  being 
hardened  by  a  heating  process.  IMicrographic 
investigation  has  "yet  given  no  clue  to  the 
mechanism  of  this  hardening,  but  certain  of 
its  peculiarities  and  their  practical  bearings 
have  been  investigated.  Such  an  alloy  heated 
to  the  requisite  temperature  (usually  about 
400°  C.)  and  quenched,  does  not  at  once 
harden  like  steel,  but  shows  practically  no  al- 
teration ;  its  hardness  now  gradually  increases, 
however,  and  after  24  hours  reaches  its  limit. 
Aluminum  with  0.5%  of  magnesium  is  still  a 
soft  metal  after  this  treatment,  but  the  addi- 
tion of  copper  greatly  increases  its  hardness. 
These  alloys  can  be  cold  worked  after  hard- 
ening, with  the  effect  of  still  further  increas- 
ing their  hardness.  Moreover,  an  alloy  which 
has  been  cold  rolled,  with  the  effect  of  in- 
creasing its  hardness  and  lowering  its  duc- 
tility, if  it  now  be  hardened  by  heating  and 
quenching,  not  only  gains  further  in  hardness, 
but  has  ductility  greatly  raised. 

The  gain  in  hardness  due  to  heating  and 
quenching,  increases  as  the  temperature  of  the 
heating  rises  from  400°  to  450°  C,  but  fur- 
ther rise  up  to  540°  C.  causes  no  further  in- 
crease in  hardness.  If  the  alloys,  after  heat- 
ing to  the  desired  temperature,  be  allowed  to 
cool  slowly,  they  will  be  much  harder  than 
the  quenched  alloys :  but  the  slowly  cooled 
alloys  gain  very  little  in  hardness  after  cool- 
ing, and  the  ultimate  hardness  of  the  quenched 
alloy  is  always  greater  than  that  of  the  same 
alloy  slowly  cooled.  If  the  quenched  alloy  be 
immersed  in  boiling  water  immediately  after 
quenching,  the  rate  of  increase  in  hardness  is 
enormously  increased,  but  the  ultimate  hard- 
ness is  not  so  great  as  that  reached  slowly  in 
the  cold.  If,  however,  an  alloy  that  has  been 
hardened  by  quenching  and  standing,  and  has 
afterwards  been  cold-worked,  be  immersed  in 
boiling  water,  the  reduction  in  hardness  is 
small,  but  the  increase  in  ductility  is  very 
marked. 

All  of  these  aluminum  and  magnesium 
alloys  may  be  kept  or  used  at  temperatures  up 
to   150°  C,  without  any  deterioration;   but  at 


200°  C.  and  upwards,  they  lose  hardness  very 
considerably.  Other  metals  introduced  into 
these  alloys  affect  their  properties  in  various 
ways :  Xickel  gives  toughness,  manganese 
increases  the  hardness,  and  also  has  a  curious 
effect  of  preventing  the  wetting  of  the  alloy 
by  mercury,  and  of  course,  the  resulting  at- 
mospheric oxidation  of  the  aluminum.  But 
great  caution  is  needed  in  alloying  aluminum 
with  these  other  metals,  on  account  of  the 
great  tendency  to  segregation  which  they 
cause. 


Improved  ToucHstone  Test 
for  Silver. 


The  use  of  the  touchstone  for  testing  gold, 
has  been  of  long  duration  and  is  really  the 
oldest  method  of  testing  known.  In  a  German 
periodical  A.  Steinmann  describes  a  method 
for  testing  silver  by  means  of  the  touchstone. 

The  touchstone  is,  in  reality,  a  basanite  or 
Lydian  stone  and  is  used  on  account  of  its 
close-grained  nature  and,  at  the  same  time, 
slightly  rough  surface  so  that  the  metal  is 
removed  by  rubbing. 

As  described  by  the  aforesaid  author,  the 
silver  is  rubbed  across  the  surface  so  that  a 
streak  is  formed,  and  it  may  be  said  that 
either  fine  silver  or  the  various  alloys,  such 
as  sterling-silver,  may  also  be  tested.  The 
streak  is  then  touched  with  the  following  solu- 
tion : 

Nitric  Acid,  sp.  gr.  1.27   ....  40  parts 

Glacial  Acetic  Acid   50  parts 

Water   50  parts 

By  the  use  of  this  solution  the  difference 
between  pure  silver  and  that  containing  a 
small  amount  of  copper  may  be  distinguished. 
The  amount  of  silver  in  an  alloy  may  be  de- 
termined approximately  by  comparing  the  be- 
haviour of  the  alloy  towards  the  reagent  with 
that  of  alloys  of  known  composition. 


The  cracking  of  pure  gold  during  rolling  is 
usually  caused  by  the  presence  of  impurities. 
Extremely  minute  quantities  of  antimony, 
arsenic  or  tellurium,  as  well  as  selenium  and 
bismuth  cause  cracking.  These  impurities  can 
only  be  removed  by  repeated  additions  of 
nitre  while  the  gold  is  melted  in  a  clay 
crucible. 
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PatcKy-     Silver     Deposits     Pro- 
duced by  SulpHur  in  Potas- 
sium Cyanide. "" 


Platers  are  frequently  bothered  by  the 
formation  of  bright  patches  on  their  silver 
plated  work.  The  silver  seems  to  cover  the 
surface  well,  but  in  places  the  deposit,  instead 
of  having  the  customary  dead  appearance  will 
have  a  bright  look  so  that  one  might  think 
that  the  silver  had  not  covered  it.  This  takes 
place  too  after  the  deposit  has  acquired  some 
thickness  so  that  it  becomes  evident  that 
some  abnormal  condition  has  taken  place. 

The  matter  was  recently  brought  to  our  at- 
tention by  a  plater  in  a  large  flat-ware  man- 
ufacturing company  who  had  been  plating 
German  silver  flat-ware  in  the  usual  silver 
solution  giving  the  regular  dead  silver  deposit. 
This  solution  contained  about  3  oz.  of  silver 
and  3  oz.  of  free  cyanide  per  gallon.  It  was 
found  upon  testing  that  the  solution  needed 
more  cyanide  and  some  was  added.  Previous 
to  this  time  the  work  had  been  coming  quite 
satisfactorj-.  The  cyanide  added  was  a  new 
lot  and  had  not  been  previously  used.  When 
added  to  the  solution  the  flat-ware  began  to 
come  out  with  a  patchy  appearance.  One  of 
the  articles  is  herewith  shown.  The  cause  of 
the  difficulty  was  not  then  apparent  as  all  con- 
ditions were  the  same  except  the  addition  of 
the  cyanide.  Investigation  showed  that  sul- 
phur in  the  new  sample  of  cyanide  was  the 
cause  of  the  trouble. 

The  two  kinds  of  cyanide  used  were  then 
subjected  to  chemical  analysis  for  sulphur  and 
the  following  results  were  obtained : — 

Good  Cyanide        Bad   Cyanide 
Sulphur    0.005%     0.07% 

It  will  be  noticed  that  the  cyanide  which 
caused  the  patchy  silver  deposit  contained  a 
considerable  percentage  of  sulphur.  It  is  cus- 
tomary in  the  silver  plating  trade  to  add  a 
very  small  amount  of  bi-sulphide  of  carbon  to 
a  silver  plating  solution  to  produce  a  bright 
and  smooth  silver  deposit.  The  introduction 
of  this  minute  amount  of  sulphur  causes  the 
silver  to  deposit  in  a  smooth  condition.  Why 
this  takes  place  is  not  known,  but  the  fact  re- 
mains that  sulphur  is  the  cause,  and  it  has 
been  proved  that  compounds  other  than  bi- 
sulphide of  carbon  and  which  contain  sulphur 


will  bring  about  the  smooth  deposit.  The  pres- 
ence of  sulphur  in  the  cyanide,  then,  causes 
the  silver  to  deposit  in  a  partially  smooth 
state.  It  should  be  understood  that  the  reason 
that  only  a  portion  of  the  silver  deposited  in 
a  smooth  and  bright  condition  on  the  article 
herewith  illustrated,  and  which  resulted  from 
the  use  of  the  cyanide  containing  sulphur,  was 
on  account  of  the  fact  that  a  small  amount 
of  sulphur  only  was  contained  in  it.  Were  a 
larger  quantity  present  the  whole  deposit 
would  have  been  smooth  and  bright. 


*Results  of  some  e.xperiments  carried  out  in 
the  experimental  laboratory  of  The  Br.xss 
W0RLI1. 


Silver  Plated    Article    Showing:    "Patchy"    Deposit 
on  Account  of  Sulphur  in  Cyanide. 

It  may  be  of  interest  to  cite  an  instance  in 
which  sulphur  was  introduced  into  a  silver 
plating  solution  in  another  way,  and  which 
resulted  in  the  formation  of  a  patchy  silver 
deposit.  A  concern  manufacturing  flat-ware 
adopted  a  new  rack  for  holding  the  flat-ware. 
It  contained  parts  made  of  hard  rubber  which, 
as  well  known,  contains  a  large  quantity  of 
sulphur.  After  the  racks  had  been  in  use  for 
some    time    the    silver    began    to    deposit    in 
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patches  so  that  portions  were  bright  and  the 
remainder  dead  like  that  herewith  illustrated. 
After  considerable  experimenting  it  was 
foimd  that  the  hard  rubber  was  the  cause 
and  that  the  sulphur  was  introduced  from  it. 

As  there  seemed  to  be  no  way  of  removing 
the  sulpfiur,  it  was  decided  that  the  better 
method  would  be  to  make  all  of  the  solutions 
over  into  "bright"  ones  and  this,  accordingly 
was  done  and  the  use  of  bright  silver  deposits 
carried  on.  Many  flat-ware  companies  are 
now  using  bright  silver  deposits  on  the 
work  as  it  has  been  found  that  a  much  greater 
Quantity  of  silver  can  be  put  on  in  a  given 
time. 

It  may  be  of  interest  to  the  reader  to  know 
of  the  method  used  for  testing  and  estimating 
the  sulphur  in  the  cyanide.  The  best  method 
was  found  to  be  that  based  upon  the  insolubil- 
ity of  mercuric  sulphide  in  cyanide  solutions. 

A  given  amount  of  cyanide,  say  lOO  grams, 
is  dissolved  in  as  small  a  quantity  of  water  as 
possible  (distilled  water  should  be  used).  The 
solution  is  filtered  to  remove  dirt  and  other 
foreign  matter  and  a  saturated  solution  of 
mercuric  chloride  (corrosive  sublimate)  is 
then  added.  About  50  c.c.  of  the  mercuric 
chloride  solution  is  used.  The  solution  is 
then  heated  for  some  time  in  order  to  coagu- 
late the  black  precipitate  of  mercuric  sulphide 
that  forms,  when  it  is  filtered  through  a 
weighed  Gooch  crucible.  The  crucible  is  then 
dried  at  100°  C.  and  weighed.  The  mercuric 
sulphide  thus  obtained  contains  I379%  of 
sulphur. 

To  test  a  sample  of  cyanide  for  sulphur  in 
a  quantitative  manner,  all  that  is  necessary  to 
do  is  to  add  some  mercuric  chloride  solution 
to  it.  If  a  black  precipitate  forms,  it  indi- 
cates that  sulphur  is  present. 


Specifications  for  Spelter. 


For  reducing  the  acidity  of  a  nickel  solution, 
carbonate  of  nickel  is  the  best  material  as  it 
will  neutralize  the  free  sulphuric  acid  without 
disturbing  the  remainder  of  the  solution,  nor 
is  any  foreign  material  introduced.  It  is 
made  by  precipitating  a  hot  solution  of  sul- 
phate of  nickel  (single  salts)  by  carbonate  of 
soda,  filtering  and  washing.  It  should  not  be 
allowed  to  dry,  but  is  left  and  used  in  the 
plastic  condition  (moist  state).  If  allowed  to 
dr>-,  it  becomes  hard  and  lumpy  and  will  then 
neutralize  the  free  sulphuric  acid  with  diffi- 
cultv. 


At  the  meeting  of  the  Sub-Committee  on 
Pure  Metals  of  The  American  Society  for 
Testing  Materials,  the  following  specifications 
for  spelter  were  adopted  on  June  14th. 

Under    these    specifications    Virgin    Spelter, 
that  is,  spelter  made  from  ore  or  similar  raw 
material  by  a  process  of  reduction  and  distil- 
lation and  not  produced  from  reworked  metal, 
is  considered  in  four  grades,  as  follows : 
A     High  Grade 
B     Intermediate 
C     Brass   Special 
D     Prime    Western 
Marks:     A  brand  shall  be  cast  in  each  slab 
by  which  the  maker  and  grade  can  be  identi- 
fied. 

Lots:      The   maker   shall   use   care   to   have 
each  carload  of  as  uniform  a  quality  as  pos- 
sible. 
Composition : 

A — High  Grade:  The  spelter  must  not 
contain  over 

0.05%  cadmium 
0.03%  iron 
0.07%  lead 

It  must  be  free  from  aluminum. 
The    sum    of    the   lead,    iron   and    cadmium 
must  not  exceed  0.10%. 

B — Intermediate:  The  metal  must  not  con- 
tain over 

0.20%  lead 
0.03%  iron 
0.50%  cadmium 

It  must  be  free  from  aluminum. 
The    sum    of    the    lead,    iron    and    cadmium 
must  not  exceed  0.50%. 

C — Brass  Special:  The  metal  must  not 
contain  over 

o.7s7o  lead 
0.04%  iron 
0.75%  cadmium 

It  must  be   free  from  aluminum. 
The  sum    of  the    lead,    iron    and    cadmium 
must  not  exceed  1.20%. 
D — Prime  Western:     ]\Iust  not  contain  over 

1.50%  lead 

0.08%  iron 

Physical:  The  slabs  must  be  reasonably 
free  from  surface  corrosion  or  adhering  for- 
eign matter. 
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Saiiipliiig:  Xot  less  than  lO  slabs  shall  be 
taken  as  a  sample  from  each  car.  For  smaller 
lots  in  the  same  proportion  to  the  total  num- 
ber, but  in  no  case  less  than  three  slabs.  In 
case  of  dispute  half  of  the  sample  is  to  be 
taken  by  the  maker  and  hall  by  the  purchaser; 
the  whole  to  be  mixed. 

The  slabs  selected  as  samples  are  to  be 
sawed  completely  across  and  the  sawdust  used 
as  a  sample.  In  case  no  saw  is  available  for 
this  purpose,  the  slabs  should  be  drilled  com- 
pletely through  and  the  drillings  cut  up  into 
short  lengths.  The  saw  or  drill  used  must 
be  thoroughly  cleaned.  Xo  lubricant  shall 
be  used  in  either  sawing  or  drilling,  and  the 
sawdust  or  drilling  must  be  carefully  treated 
with  a  magnet  to  remove  any  particles  of  iron 
derived   from   the  tools. 

Analysis:  Lead:  For  the  determination  of 
lead  in  High  Grade  not  less  than  25  grams ; 
Intermediate  not  less  than  15;  Brass  Special 
not  less  than  10:  Common  not  less  than  5 
grams,  must  be  taken,  that  is,  the  sample  used 
for  analysis  should  not  contain  less  than  o.oi 
L'ram  lead. 

Iron:  The  sample  for  iron  should  contain 
not  less  than  25  grams  for  the  three  higher 
grades  and  not  less  than  10  grams  for  Com- 
mon. The  entire  sample  must  be  dissolved ; 
the  iron  precipitated  as  ferric-hydroxide,  then 
redissolved,  reduced  and  the  iron  determined 
by  titration. 

Cadiiiiuiii:  Dissolve  25  grams  in  330  c.c. 
of  a  solution  of  one  part  of  hydrochloric  acid 
( specific  gravity  1.2)  and  five  parts  of  water. 
Let  it  stand  over  night ;  filter  and  wash ;  re- 
ject filtrate  and  dissolve  the  residue,  which 
should  be  about  5%  of  the  zinc,  in  nitric  acid. 
.•\dd  10  c.c.  of  sulphuric  acid :  evaporate  to 
fumes :  dilute  and  filter  out  and  wash  the  lead 
sulphate.  Dilute  the  solution  to  500  c.c. :  add 
5  grams  of  ammonium  chloride:  pass  a  slow 
stream  of  hydrogen  sulphide  for  one  hour  and 
let  stand  for  about  five  hours;  filter,  wash 
with  hot  water;  dissolve  in  10  c.c.  of  sul- 
phuric acid  and  50  of  water;  filter  and  wash. 
Dilute  to  400  c.c. ;  precipitate  with  hydrogen 
sulphide  as  before.  Weigh  as  cadmium  sul- 
phide or  dissolve  in  hydrochloric  acid  and 
titrate  with  potassium  ferrocyanidc. 

Claims:  To  be  considered  must  be  in  writ- 
ing within  thirty  days  of  receipt  of  material 
at  customer's  mill  and  the  results  of  cus- 
tomer's test  must  be  given.  The  shipper  shall 
be   given    one   week    from   date   of    receipt    of 


such  claim  to  investigate  his  records  and  then 
shall  either  agree  to  satisfy  the  claim  or  send 
a  representative  to  the  mill. 

a.  .hialysis  by  Car  Lots: 

.\'ii  claims  shall  be  considered  unless  the 
minuiunn  samples  as  spccilied  for  the  grade 
in  question  can  be  shown  such  representative. 

b.  Physical  Defects  of  Individual  Pieces: 
X^o  claims  shall    be    considered    unless    the 

spelter  in  question,  and  unused,  can  be  shown 
such   representative. 

Mill  Treatment :  Where  the  spelter  satis- 
lies  the  chemical  and  physicial  requirements 
of  these  specifications  it  shall  not  be  con- 
demned for  defects  of  alloys  in  which  it  is 
used  or  for  defects  in  the  coating  of  galva- 
nized products. 

Investiyation  of  Claims:  The  maker's  rep- 
resentative shall  inspect  all  pieces  where  phys- 
ical defects  are  claimed.  If  agreement  is  not 
reached  the  question  of  fact  shall  be  submit- 
ted to  a  mutually  agreeable  umpire,  whose 
decision  shall  be  final. 

On  a  question  of  metal  contents  an  adequate 
sample  shall  be  drawn  by  the  representatives 
of  both  parties;  the  sample  shall  be  prepared 
from  the  slabs  so  selected  as  .described  under 
Sampliny.  The  sample  shall  be  mixed  and 
separated  into  three  parts,  each  of  which  shall 
be  placed  in  a  sealed  package,  one  for  each 
party  and  one  for  the  umpire  if  necessary. 
Each  party  shall  make  an  analysis  and  if  the 
results  do  not  establish  or  dismiss  the  claim 
to  the  satisfaction  of  both  parties,  the  third 
sample  shall  be  submitted  to  a  mutually  agree- 
able umpire,  who  shall  determine  the  question 
of  quality  and  whose  determination  shall  be 
final. 

Stafonoit  of  Claims:  The  expenses  of  the 
maker's  representative  and  of  the  umpire  to 
be  paid  by  the  loser  or  divided  in  proportion 
to  concession  made  in  case  of  compromise. 

In  case  of  rejection  being  established,  dam- 
ages shall  be  limited  to  the  payment  of  freight 
both  ways  by  the  maker  or  substitution  of  an 
equivalent  weight  of  spelter  meeting  these 
specifications. 


Copper  may  be  welded  by  the  use  of  a  mix- 
ture of  equal  parts  of  boracic  acid  and  phos- 
phate of  soda.  The  mixture  is  used  in  the 
same  manner  as  in  welding  iron  or  steel,  but 
should   first  be  dried. 


242 


THE  BRASS  WORLD 


A    New  Test    for    Galvanized 

Iron  to  Replace  the  "  Preece" 

Test. 


The  testing  of  galvanized  iron  is  now 
carried  out  by  all  large  consumers  in  order 
to  determine  whether  the  desired  amount  of 
zinc  has  been  put  on  the  iron.  The  usual 
method  of  testing  it  is  by  means  of  the 
"Preece"  test.  This  consists  in  placing  the 
piece  of  galvanized  iron  to  be  tested  in  a  so- 
lution of  copper  sulphate,  and  noting  the  num- 
ber of  one  minute  immersions  that  can  be  . 
carried  out  until  bright  iron  shows.  After 
each  immersion  the  spongy  copper  precipi- 
tated on  the  surface  is  wiped  ofif.  This 
method,  of  course,  is  only  relative  and  does 
not  give  any  information  about  the  actual 
amount  of  zinc  on  the  surface.  In  ordinary 
practice,  however,  there  is  no  need  of  such 
knowledge,  and  test  is  used  to  indicate 
whether  a  sample  of  the  galvanized  iron  is  up 
to  standard. 

In  a  paper  in  the  Journal  of  Industrial  and 
Engineering  Chemistry,  April,  191 1,  Walter  A. 
Patrick  and  William  H.  Walker  have  inves- 
tigated the  testing  of  galvanized  iron  by 
means  of  the  "Preece"  test,  and  have  found 
it  unsatisfactory.  As  a  result  of  their  inves- 
tigations, they  have  evolved  another  method 
which  they  believe  to  be  far  superior. 

The  use  of  a  slightly  basic  solution  of  lead 
acetate  (sugar  of  lead)  is  recommended  as  a 
solution  to  be  used  in  place  of  sulphate  of 
copper.  It  is  prepared  by  dissolving  400 
grams  of  crystallized  lead  acetate  in  i  litre  of 
water,  and  then  agitating  the  solution  with  4 
grams  of  litharge.  The  litharge  is  used  for 
neutralizing  any  free  acid  that  may  be  present 
in  the  lead  acetate.  The  solution  is  filtered 
and  diluted  to  a  specific  gravity  of  1,275. 
This  gives  a  solution  which  dissolves  zinc  and 
a  zinc  iron  alloy,  but  does  not  attack  the  iron 
base  as  sulphate  of  copper  does. 

To  use  this  method,  the  piece  of  galvanized 
iron  is  completely  covered  with  the  solution. 
It  should  be  placed  in  a  glass  vessel.  The 
piece  is  allowed  to  remain  in  the  solution  for 
three  minutes,  when  it  is  removed  and  wiped. 
If  the  zinc  is  not  removed,  the  immersion  is 
again  carried  out  for  three  minutes,  and  if 
necessary  repeated  as  many  times  as  required. 
When  a  bright  iron  surface  has  been  obtained, 
the  end  has  been  reached  and  the  number  of 
immersions  required  are  noted. 


This  method  also  has  the  advantage  that  the 
actual  amount  of  zinc  on  the  galvanized  iron 
may  be  found.  The  piece  of  galvanized  iron 
is  weighed  before  and  after  immersion,  and 
as  the  lead  acetate  does  not  attack  the  iron, 
the  difference  will  accurately  give  the  amount 
of  zinc  on  it.  By  taking  a  piece  of  the  gal- 
vanized iron  an  inch  or  a  foot  square,  it  is 
easy  to  calculate  the  amount  of  zinc  on  such 
a  surface.  In  the  case  of  wire,  the  length,  of 
course,  is  the  quantity  taken. 

The  advantage  of  this  method  lies  in  the 
fact  that  the  iron  is  not  attacked  at  all,  while 
in  the  sulphate  of  copper  or  "Preece"  test,  it 
is  for  the  reason  that  iron  precipitates  copper. 
The  lead  acetate  method,  therefore,  is  as  ac- 
curate as  one  would  desire,  and  while  slower 
than  the  "Preece"  method,  the  length  of  time 
is  really  an  advantage  as  it  renders  the  oper- 
ation more  certain  and  safe. 


Advantage     of    a     'W^eaK     Acid 
Dip  on  NicKel  Plated  >VorR. 


As  all  nickel  anodes  contain  iron,  and  a 
slight  amount  of  this  metal  deposits  with  the 
metal,  there  is  also  a  tendency  for  the  nickel 
to  tarnish  to  small  degree.  With  nickel 
plated  work  which  is  buffed,  this  has  no  bear- 
ing, but  goods  which  are  left  without  buffing 
such  as  those  done  in  a  plating  barrel,  fre- 
quently have  a  slight  stain  on  the  surface 
when  dried  out. 

This  stain  may  be  renewed  by  the  use  of  a 
weak  pickle.  Muriatic  acid  is  excellent  for 
this  purpose,  but  it  should  be  rather  dilute. 
Two  parts  of  water  to  one  part  of  muriatic 
acid  will  give  good  results.  Run  the  work, 
a.fter  it  has  been  well  rinsed  in  water,  through 
this  pickle  and  then  again  carefully  and  thor- 
oughly rinse.  Without  drying,  run  through  a 
weak  soap  solution,  such  as  whale-oil  soap, 
and  then  rinse  again.  The  greasy  soap  leav- 
ing a  slight  film  of  oil  on  the  surface  of  the 
nickel,  will  allow  the  rinse  water  to  break  and, 
therefore  dry  more  rapidly,  and  at  the  same 
time  lessen  the  stain. 


In  making  manganese-bronze  with  the  in- 
tention of  obtaining  the  highest  possible 
strength,  the  best  grade  of  spelter  containing 
the  minimum  amount  of  lead  should  be  used. 
There  is  so  much  lead  in  ordinary  grades  of 
spelter  that  the  strength   is  affected. 
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Porcelain  Casseroles  vs.  Evap- 
orating DisHes  for  E^lectro- 
platers'  Use. 


Porcelain  evaporating  dishes  are  extensive- 
ly used  by  electroplaters  for  making  up  silver 
and  gold  solutions  and  salts,  and  for  other 
operations.  The  advantage  of  porcelain  over 
glass  is  that  it  is  not  so  readily  broken  by  the 
beat.  A  good  porcelain  vessel  will  stand 
sudden  changes  of  heat  that  would  crack 
glass. 


The  only  difference  between  an  evaporating 
dish  and  a  casserole  is  that  the  casserole  has 
a  handle.  They  are  not  made  in  sizes  larger 
than  about  2  quarts  for  the  reason  that  the 
handle  would  not  hold.  They  are  also  less 
flat  in  shape.  The  porcelain  in  them  is  the 
same. 

Platers  should  always  purchase  the  best 
porcelain  ware  as  it  is  the  cheapest  in  the  end. 
Cheap  ware  is  apt  to  crack  and  will  not  stand 
the  changes  in  temperature  that  the  best 
grade    will.     The   finest   quality   is   known    as 


Fig.  1.    A  "Royal  Berlin'*  Porcelain  Casserole,  Showing  Advantages  Over  Evaporating  Dish. 


For  small  dishes  of  2  quarts  or  under,  a 
casserole  is  much  more  convenient  than  an 
evaporating  dish  as  it  is  more  readily  handled. 


"Royal  Berlin  Porcelain"  and  is  made  only  in 
one  factory  in  Berlin,  Germany.  It  can  be 
obtained     through     chemical     dealers.       The 


Pig.  2.     An  Evaporating  Dish.     More  Difficult  to  Handle  Than  the  Casserole. 
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evaporating  disli  and  casserole  shown  in  Figs. 
I  and  2  are  of  this  grade.  Beware  of  casser- 
oles with  wooden  handles  as  they  are  of  in- 
ferior grade  and  usually  quite  thick  so  that 
thev    will    not    stand    the    heat. 


Ai\     Attempt     to      Use     Monel- 
Metal    in    MaKing     German- 
Silver  Sand  Castings. 


The  fact  that  "AIonel-Metal",  which  con- 
tains   approximately    the    following : — 

Xickel    75-00% 

Copper     23.00% 

Iron    2.00% 

can  be  obtained  so  cheaply,  has  rendered  it 
attractive  for  the  manufacture  of  German- 
silver  castings.  In  other  words,  it  supplies  a 
very  cheap  source  of  nickel,  so  that  one  of 
our  subscribers,  who  manufactures  a  consid- 
erable quantity  of  German-silver  sand  cast- 
ings believed  that  "Monel-^Metal"'  could  be 
used  for  supplying  the  nickel  so  that  a  metal 
much  cheaper  than  that  ordinarily  made  from 
pure  nickel  would  be  obtained.  The  castings 
were  made  of  the  ordinary  mixture  of 
German-silver  to  which  a  small  quantity  of 
aluminum  was  added  to  render  them  sound 
when  cast  in  sand. 

The  castings  thus  obtained  when  the  nickel 
was  introduced  into  the  German-silver  by 
means  of  "Monel-Metal"  were  quite  inferior 
and  could  not  be  used.  The  color  was  dark 
and  had  a  rusty  appearance.  The  castings 
were  not  as  clean  as  desired  and  they  had  the 
appearance  of  having  considerable  iron  in 
them.  The  metal  also  formed  considerable 
dross. 

The  difficulty  in  using  "Monel-Metal"  for 
this  purpose  is  mainly  on  account  of  the  iron 
in  it.  Although  ordinarily  from  1%  to  2%,  it 
frequently  runs  as  high  as  5%  so  that  the 
German-silver  produced  contains  enough  iron 
tu  give  unsatisfactory  casting  qualities  to  it. 
It  also  contains  more  or  less  carbon  which,  as 
well  known,  has  a  tendency,  by  separation 
from  the  parent  metal  when  copper  is  added, 
to  cause  dirt  or  dross  to  form.  It  would  seem, 
therefore,  that  "Monel-Metal"  cannot  be  used 
for  introducing  nickel  into  copper  alloys  with- 
out imparting  unsatisfactory  properties  to 
them. 


TKe    Properties    of    tKe    Vana- 
dium Bronzes. 


In  a  paper  by  George  L.  Xorris  presented 
at  the  Meeting  of  the  Mining  and  Metallur- 
gical Section  of  the  Franklin  Institute  of  Phil- 
adelphia, Pa.,  and  published  in  the  June  issue 
of  the  Journal  of  the  Franklin  Institute,  an 
elaborate  description  of  the  properties  of  the 
vanadituu  alloys  is  given.  The  major  por- 
tion of  the  paper  is  devoted  to  the  vanadium 
steels,  but  some  interesting  data  in  regard 
to  the  non-ferrous  alloys  containing  vanadium 
is  also  published.     He  says  : 

"Cupro-vanadium  usually  contains  about 
3%  of  vanadium.  The  eutectic  contains  about 
7%  of  vanadium.  Mixtures  containing  a  high 
percentage  are  not  desirable  on  account  of  the 
very  high  melting  point  and  consequent  diffi- 
culty in  getting  it  into  the   alloys. 

Vanadium  has  hardly  entered  the  field  of 
non-ferrous  alloys,  although  I  firmly  believe 
that  in  the  near  future  it  will  be  found  occu- 
pying almost  as  prominent  a  place  in  these 
alloys  as  it  does  at  present  in  steel.  The 
principal  reason  for  this  apparent  lack  of 
progress  has  been  due  largely  to  the  difficulty 
of  producing  cupro-vanadium  free  from  un- 
desirable metals,  notably  iron   and   aluminum. 

Vanadium  has  a  very  high  electrical  resist- 
ance, and  the  addition  of  only  a  few  hun- 
dredths of  a  per  cent  reduces  the  conductivity 
of  copper  to  a  marked  degree.  A  few  hun- 
dredths of  a  per  cent  will  increase  the  elastic 
limit,  tensile  strength  and  ductility  of  copper 
from  10  to  20  per  cent. 

About  the  first  reference  to  the  use  of  vana- 
dium in  non-ferrous  alloys  is  contained  in  an 
article  by  Helouis.  He  produced  some  exper- 
imental bronzes,  notably  an  aluminum  bron  '^ 
94.5%  copper,  5.5%  aluminum  with  0.5%  vai,_- 
dium,  which  gave  a  tensile  strength  of  97,336 
as  against  49,770  pounds  per  sq.  inch  for  the 
same  alloy  without  vanadium. 

\'anadium  has  a  very  similar  effect  on  the 
copper  alloys  that  it  has  on  steel.  It  in- 
creases both  the  clastic  limit  and  tensile 
strength  very  materially  and  does  not  impair 
the  ductility.  Usually  the  ductility  is  in- 
creased. A  recent  test  of  vanadium  in  com- 
mon brass  or  ^luntz-metal,  60%  copper  and 
407c    zinc,  gave  the   following  results: — 
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JVithout  With  Vanadium 
Vanadium   (Trace  Only) 
Ultimate  Strength    ...  38,000  lbs.. .  .49,000  lbs. 

Elongation  in  2  inches     2^'^''c   45% 

Reduction  in  Area  . . .     30%   42% 

The     increase     in     resiliency     by    tests     on 
notched  bars  was  a  little  over  80%. 

Tests    of    vanadium    in     manganese-bronze 
gave  the  following  results  : — 

Manganese- 
Manganese         Vanadium 
Bronze  Bronze 

Ultimate  Strength    ..   54.160  lbs.   ..  81.440  lbs. 

Elastic    Limit    30,560  lbs.   .  .   50,560  lbs. 

Elongation  in  2  in...     22%   12% 

Reduction   of   Area..     18%   14% 

Composition 

Manganese- 
Manganese         ]  'anadium 
Bronze  Bronze 

Copper     58.81%    58.5670 

Zinc     38.08%   38.54% 

Aluminum     1.22%   1.48'^f 

Manganese    0.69%   0.48% 

Iron     0.84%    1.00% 

Vanadium     0.03% 

The  micro-structure  of  these  bronzes  also 
shows  a  very  marked  difference. 

A  very  considerable  amount  of  vanadium- 
bronze  is  being  made  of  a  composition  similar 
to  manganese-bronze,  without  manganese. 
This  bronze  is  very  strong,  forges  readily  and 
resists  corrosion  to  a  high  degree.  It  is  being 
used  extensively  for  marine  work,  especially 
in  torpedo  and  submarine  boats.  A  cylinder 
3  in.  in  diameter,  15  inches  long  and  9/16  in. 
walls  has  stood  up  under  9,000  lbs.  water 
pressure.  Tests  of  this  bronze,  both  cast  and 
drawn  into  rods  and  wire  are  as  follows : 
Cast 

Elastic   Limit    28.500  lbs. 

Ultimate    Strength    71.000  lbs. 

Elongation  in  2  in 32.0% 

Reduction  of  Area   27.8% 

Cold  Dratvn 
5/8  in.  Rod        3/8  in.  Wire 
Ultimate    Strength    92,000  lbs.   . . .    100.700  lbs. 

Elastic    Limit    80,000  lbs.   ...     81.500  lbs. 

Elongation  in   2  in.  11.5%    12.0% 

Reduction  in    .'\rea  29.3%   ii(>'7c 

The  possibilities  of  vanadium  in  bearing 
metals,  both  bronze  and  babbitt  I  believe  to  be 
great.  Work  along  this  line  has  made  little 
progress   largely   owing  to   the    fact   that   the 


vanadium  alloys  at  present  available  contain 
aluminum,  and  this  element  and  lead  are  quite 
antagonistic  towards  each  other.  I  have  a 
report  of  a  large  circular  step-bearing  in  a 
plate  glass  grinding  machine  that  encourages 
me  in  my  belief,  that  vanadium  will  improve 
the  quality  of  the  bearing  alloys.  These  bear- 
ings are  subject  to  a  load  of  900  to  1000  lbs. 
per  square  inch  and  make  about  30  r.  p.  m.  It 
has  always  been  difficult  to  get  a  bearing  metal 
hard  enough  to  stand  the  pressure.  This  va- 
nadium bearing  metal  was  practically  the 
standard  American  car  journal  bronze  with 
approximately  0.05%  of  vanadium  added,  and 
the  bearing  stood  up  twelve  months  with  no 
appreciable  wear. 

Aluminum  and  vanadium  readily  alloy  as 
was  discovered  by  Moissan  in  1896.  Moissan's 
alloy  contained  2.5%  of  vanadium,  was 
stronger  and  a  little  harder  than  pure  alumi- 
num. Helouis,  in  the  article  previously 
referred  to,  made  mention  of  an  alloy  of  alum- 
inum and  1%  of  vanadium  which  had  a  tensile 
strength  of  24,174  lbs.  per  sq.  in.  He  also 
called  attention  to  the  remarkable  sonority  of 
these  alloys. 

Matignon  and  Mounet  produced  an  alloy  of 
definite  atomic  composition  AV  containing 
32.81%  of  aluminum  and  67.87%  of  vanadium. 
The  principal  application  of  alumino-vana- 
dium  will  be  as  a  means  of  introducing  vana- 
dium into  aluminum  and  aluminum  alloy 
castings,  wire,  sheets  etc.,  and  consequently 
a  low  melting  alloy  wnll  be  required.  The 
melting  point,  of  course,  rises  with  the  per- 
centage of  vanadium.  Recent  experiments  in- 
dicate that  an  alloy  of  from  5%  to  10%  of 
vanadium  will  prove  most  satisfactory.  There 
is  every  indication  that  the  use  of  vanadium 
in  aluminum  alloy  castings  will  very  consid- 
erably increase  the  strength  and  ductility. 


Steel  containing  over  20  per  cent  of  man- 
ganese is  non-magnetic.  A  non-magnetic 
steel  is  also  produced  by  alloying  17  per  cent 
of  aluminum  with  iron. 


Electrogalvanizing  solutions  will  not 
"throw"  their  zinc  deposits  to  a  great  depth  in 
plating,  and  in  this  respect  resemble  acid  cop- 
per solutions.  It  is  impossible  to  deposit  zinc 
m  deep  pockets.  Cyanide  solutions  of  metals 
always  "throw"  the  deepest. 
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Ne-w  BooKs. 


ELECTROPLATIXG  by  Henry  C.  Reetz. 
Size,  5x7  inches.  Bound  in  Cloth,  99 
Pages,  62  Illustrations.  Price  50  cents,  Post- 
age Paid.  Popular  Mechanics  Co.,  Chicago, 
111.  This  book  is  one  of  the  series  of  treatises 
published  by  this  company.  The  book  is  not 
intended  for  advanced  platers,  but  only  for 
beginners  and  contains  elementary  informa- 
tion that  will  prove  of  value  to  those  who  are 
beginning  electroplating.  It  contains  instruc- 
tion on  polishing  and  buffing  and  the  finishing 
of  metals.  There  is  also  a  chapter  on  lacquer- 
ing. 

NITROCELLULOSE  INDUSTRY  by  Ed- 
ward Chauncey  Worden,  Ph.  C.  M.  A.,  F.  C. 
S.  2  Vols.,  1239  Pages,  6x9,  bound  in  Cloth. 
324  Illustrations.  To  those  who  are  inter- 
ested in  the  manufacture  or  use  of  lacquers, 
this  book  will  prove  something  that  has  long 
been  sought.  Heretofore  there  has  been  noth- 
ing published  on  the  subject  that  has  been 
modern.  The  nitrocellulose  lacquers  are  now 
so  extensively  used,  that  an  extensive  treatise 
on  .the  subject  must  prove  of  great  value 
The  book  treats  on  the  entire  nitrocellulose 
industry,  from  the  nitrating  of  the  cotton  up 
to  the  manufacture  of  the  finished  product. 
Celluloid,  lacquers,  amyl-acetate  and  other 
solvents,  smokeless  powders,  imitation  leath- 
ers, and  other  materials  allied  to  the  industry 
are  all  treated  in  a  very  exhaustive  manner. 
As  far  as  the  lacquer  end  is  concerned,  it  may 
be  said  that  the  book  leaves  little  to  be  de- 
sired, and  the  entire  subject  has  been  taken 
up,  giving  formulas,  method  of  making  etc., 
etc.  Although  a  very  extensive  treatise  and 
written  from  a  scientific  standpoint,  it  is 
readily  understood  by  those  who  are  not 
versed  in  chemical  science.  The  author  is  to 
be  congratulated  in  having  written  a  book 
which,  although  a  strictly  scientific  treatise,  is 
readily  understood  by  the  layman. 

The  book  should  be  in  the  hands  of  all  lac- 
quer manufacturers  and  users.  We  feel  sure 
that  it  will  prove  a  valuable  work  of  reference 
and  an  instructive  text  book.  As  the  first 
treatise  on  the  subject  published  in  the  Eng- 
lish language,  it  is  a  worthy  contribution  to 
science.  Published  by  The  D.  Van  Nostrand 
Co.,  New  York  Citv.     Price.  2  vols,  $10.00. 


THE  PRINCIPLES  OF  SCIENTIFIC 
MANAGEMENT.  By  Frederick  Winslow 
Taylor,  M.  E.,  Sc.  D.  Past  President  of  the 
American  Society  of  Mechanical  Engineers. 
144  Pages,  6x9,  Bound  in  Cloth.  Harper  & 
Brothers,  New  York  City.  Price,  $1.50,  Post- 
age, II  cents. 

This  is  the  system  which  was  regarded  as  a 
discovery  when  Louis  D.  Brandeis  declared 
that,  by  adopting  it,  the  railroads  of  the  coun- 
try could  save  a  million  dollars  a  day.  Scien- 
tific management  has  now  been  introduced 
into  many  of  the  great  factories  and  plants  of 
the  country — like  the  Link  Belt  Manufactur- 
ing Company,  the  Yale  &  Towne  Company, 
the  repair  shops  of  several  railroads,  and  it 
is  now  spreading  to  printing  establishments, 
bleacheries,  cotton-mills,  optical  works,  and 
many  other  manufacturing  plants.  Applied  to 
brick-laying,  it  has  shown  the  possibility  of 
revolutionizing  the  art,  making  it  easy  for  a 
man  to  lay  from  two  to  three  times  as  many 
bricks  as  before.  Applied  even  to  unskilled 
operations,  like  shoveling  and  carrying  pig- 
iron,  its  favorable  results  have  been  amazing. 
In  all  these  occupations  it  is  producing  a 
wholly  new  spirit  of  co-operation  between  the 
employer  and  the  employee ;  it  is  enabling  the 
employee  to  earn  more  wages  and  to  look 
upon  his  work  not  as  a  drudgery,  but  with  the 
pride  of  the  true  worker ;  and  at  the  same 
time  it  enables  the  manufacturer  to  make 
greater  profits.  It  is  beneficial  alike  to  small 
concerns  and  to  greater  establishments. 


A    MetHod    of  Producine    TKin 
Enameled  MTatcK  Dials. 


The  tendency  towards  the  use  of  very  thin 
watches,  has  brought  about  the  need  for  a 
thin  dial.  The  usual  method  of  making  watch 
dials  is  to  enamel  on  one  side,  but  it  is  diffi- 
cult to  prevent  the  enamel  from  flowing  on  the 
back.  When  used  on  the  watch,  therefore,  it 
tends  to  thicken  it. 

Edgar  L.  Hull  of  the  Waltham  Watch  Co. 
of  Waltham,  Mass.,  has  recently  invented  a 
process  for  making  a  thin  dial.  He  enamels 
the  dial  on  one  side  (copper  is  used  for  the 
base)  and  then  coats  the  face  with  a  resisting 
wax.  The  dial  is  then  treated  with  hydro- 
fluoric acid  which  dissolves  off  the  enamel 
from  the  back  side  and  leaves  the  bare  metal. 
The  front,  being  protected  by  the  wax,  is  not 
acted  upon  by  the  acid. 
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Cause  of  tHe  Corroding  of 
Magnesium. 


]\Iagnesium  is  such  a  light  metal  and  is  so 
much  superior  to  aluminum  in  this  respect, 
that  it  is  quite  attractive  as  a  constructing 
material  where  lightness  is  essential.     One  of 


Cause     of    Hot    Journal-Boxes. 


The  accompanying  diagram  in  regard  to  the 
cause  of  hot  journal  boxes  or  bearings  has 
been  compiled  by  McCord  &  Company,  Peo- 
ple's Gas  Building,  Chicago,  111.,  as  illustrating 
the  various  causes  which  enter  into  the  prob- 


THE  CAUSE  OF 

HOT    BOXES 


Excessive  Friction 


defective  lubrication 


excessive  bearinji  pressure 


inferior 
lubricant 


insuffi«-ient 
lubrication 

1 


A\-aste  waste  with                     oil  washed 

not  insufficient     waste      out  of  box 

at^ainst  capillary      charred      by  snow 

journal  power                             or  water 


""'  ,         waste 
enough  j,,,j 

^*-'"*>*'       resilient 


in  bo.x 


>vaste  not 
thoroutihly        oil 
saturated       fro/.en 
with  oil 


I 
short 
fibre 
\vaste 


insufficient 
bearing  area 


inferior 
bearing  metal 


too 

small 

journal 


bearing 

out  of 

alignment 


presence  of 
abrasive 

or  cutting 
particles 


bearing 
>varped 
or  rough 


bearing  too 
tight  or 
too  loose 
on  sides 


the  difficulties  found  in  its  use  for  such  a 
purpose,  was  its  tendency  to  corrode  when 
exposed  to  the  atmosphere.  A  white  oxida- 
tion in  the  form  of  rust  would  soon  appear. 
The  Chemische  Fabrik  Griesheim-Electron 
of  Frankfort,  Germany  have  found  that  the 
presence  of  chlorine  in  the  metal  is  the  cause 
of  the  oxidation.  This  is  introduced  in  the 
process  of  manufacture.  In  order  to  elim- 
inate it,  they  have  found  that  moist  hydrogen 
gas,  passed  through  the  molten  metal  will 
remove  it  in  the  form  of  magnesium  oxy- 
chloride  which  floats  to  the  surface  and  may 
be  skimmed  off.  The  magnesium  thus  puri- 
fied resists  corrosion  far  better  than  the  un- 
treated material. 


The  electric  welding  of  copper  trolley  wire 
has  been  found  unsatisfactory,  on  account  of 
the  oxidation  of  the  copper  when  the  welding 
takes  place.  The  wire  is  now  brazed  together 
with  silver  solder  and  this  method  has  been 
found  satisfactory.  It  is  almost  universally 
u«ed  in  the  making  of  long  lengths  of  wMre. 


lem.  It  will  be  noticed  that  there  are  numer- 
ous sources  of  the  difficulty,  and  while  the 
table  was  compiled  more  particularly  for  rail- 
road use,  it  will  be  found  of  interest  to  those 
who  come  in  contact  with  any  class  of  bear- 
ings. 


The  continuous  electrodeposition  of  two 
metals  of  the  same  color  at  the  same  time  is 
a  difficult  matter  on  account  of  the  impossibil- 
ity of  maintaining  the  necessary  proportions 
of  the  two  metals  in  the  deposit.  While  sil- 
ver and  nickel  may  be  deposited  together  from 
a  cyanide  solution,  the  proportions  are  con- 
tinually changing  and  there  is  no  method,  ex- 
cept actual  chemical  analysis  at  very  frequent 
intervals,  of  determining  the  proportions 
While  the  electrodeposition  of  the  two  metals 
is  possible  theoretically  it  is  exceptionally 
difficult  practically.  In  the  case  of  two  metals 
of  different  color,  like  copper  and  zinc,  the  de- 
posit changes  color  when  abnormal  conditions 
take  place. 
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Melting  Scrap   NicRel  Anodes. 


While  it  is  usually  considered  that  the  re- 
•casting  of  old  nickel  anodes  b.v  anyone  except 
.those  who  make  a  business  of  manufacturing 
■them  does  not  pay,  there  may  be  instances 
in  which  it  is  desired.  It  is  considered  costly 
for  the  reason  that  the  melting  and  casting 
operation  is  a  matter  that  requires  equip- 
ment and  the  average  brass  foundry  and  brass 
melting  equipment  is  not  quite  sutBcient  to 
cope  with  the  situation.  The  heat  required 
in  melting  the  nickel  is  high,  and  the  molding 
requires  special  knowledge.  For  this  reason, 
it  will  usually  be  found  that  it  is  more  eco- 
nomical to  sell  the  old  anodes  to  the  makers 
of  nickel  anodes,  who  will  always  purchase 
ihem  at  a  good  price. 

Those  who  desire  to  melt  the  old  anodes, 
should  proceed  along  the  following  lines : 
•Carefully  remove  all  hooks,  or  wires  from 
them  as  these  are  always  brass,  copper  or 
German-silver  and  will  introduce  copper  in 
the  nickel  which  is  very  deleterious  as  it 
•darkens  the  nickel  deposit.  Place  them  in  a 
graphite  crucible  after  having  been  broken 
up  into  small  pieces  so  that  they  will  pack 
well.  Do  not  fill  the  crucible  full  but  only 
-about  two-thirds  and  the  crucible  itself  should 
not  be  large.  It  has  been  found  expedient  to 
use  a  comparatively  small  crucible  as  the 
melting  then  proceeds  more  regularly  and 
rapidly.  A  No.  40  is  a  size  frequently  used 
and  a  smaller  crucible  will  give  even  more 
rapid  results. 

When  the  crucible  has  been  charged  with 
the  old  anodes,  cover  it  to  a  depth  of  about  i 
inch  with  a  flux  composed  of  2  parts  of  lime 
.and  I  part  of  fluor-spar.  These  should  be 
well   mixed  before  using. 

Place  a  lid  on  the  crucible  and  begin  the 
melting.  Coal,  coke,  oil  or  gas  may  be  used 
for  the  fuel,  but  whatever  is  used,  must  be 
capable  of  giving  a  high  heat.  The  use  of 
coal  or  coke  without  a  blast  is  usually 
attended  with  difficulties,  unless  a  high  stack 
is  had.  The  nickel  melts  at  about  the  tem- 
perature of  steel. 

When  the  whole  is  melted,  the  stirring  may 
"be  done  by  means  of  a  graphite  stirrer,  al- 
though really  unnecessary  because  the  metal 
mixes  itself  in  the  fire.  It  is  usually  desirable, 
however,  to  use  the  stirrer  to  ascertain 
whether  all  is  melted. 


Remove  the  crucible  and  skim  off  the  slag 
on  the  surface.  Then  pour  into  the  mold. 
The  mold  itself  is  made  of  sand  in  the  same 
manner  that  a  brass  mold  is  constructed  for 
making  brass  castings,  but  must  always  be 
dried.  Green  sand  chills  the  nickel  so  that  it 
will  not  run.  The  sand  that  has  been  found 
most  satisfactory  is  the  so-called  "French- 
Sand"  used  in  making  bronze  statues.  It 
can  be  rammed  hard  and  then  dried  clear 
through  or  skin-dried  as  may  be  desired  and 
leaves  a  good  surface  on  the  mold.  The  face 
of  the  mold  is  coated  with  graphite  of  a  suit- 
able kind  before  casting  in  order  to  prevent 
the  metal  from  burning  into  sand.  After  the 
anode  has  been  cast  it  should  be  sand  blasted, 
if  possible,  to  clean  it  and  give  the  ideal  sur- 
face for  use  in  the  nickel  plating  solution. 


FrencK    MetHod     of    Removing 
Grease  Previous  to    Electro- 
galvanizing'. 


According  to  a  recent  French  patent,  grease 
may  be  removed  from  goods  to  be  electro- 
plated, particularly  those  to  be  electrogalvan- 
ized,  by  a  modification  of  the  ordinary 
method.  The  process  customarily  followed 
in  removing  grease  and  oil  from  such  goods 
is  to  treat  them  with  a  solvent  for  these  sub- 
stances. It  is  open  to  the  objection,  how'ever, 
that  the  solvent  containing  the  grease  remains 
in  contact  with  the  surface,  and  when  it  evap- 
orates, a  film  of  grease  is  again  left  on.  A 
perfect  cleaning  is  then  never  obtained. 

The  French  process  obviates  this  difficulty 
by  the  use  of  an  apparatus  in  the  form  of  a 
condenser  and  still.  The  solvent,  such  as  ben- 
zine, is  sprayed  on  to  the  goods  to  be  cleaned 
and  removes  the  grease  and  is  so  arranged 
that  only  the  condensed  material  comes  in 
contact  with  the  surface  of  the  articles  being 
cleaned.  The  grease  thus  removed  remains  in 
the  bottom  of  the  still.  Before  opening  the 
apparatus,  an  inert  gas,  such  as  carbonic  acid 
gas,  is  forced  through  to  displace  all  benzine 
vapors  and  thus  avoid  any  danger.  Other  sol- 
vents of  a  volatile  nature,  such  as  carbon 
tetrachloride,  acetone,  or  similar  substances 
may  be  employed  for  the  removal  of  the 
grease,  but  benzine  is  generally  used  on  ac- 
count of  its  cheapness. 
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An  Improved  Eng'lisH    MetHod 

of  Casting  Copper    or    Brass 

for  R.olling. 


The  ordinary  metliod  of  casting  brass  for 
rolling  is  to  pour  the  metal  into  an  iron  mold 
at  its  top.  This  practice,  while  open  to  many 
objections,  has  always  been  used  for  the 
reason  that  no  other  method  was  known.  The 
disadvantage  of  pouring  brass  into  the  top  of 
the  mold  is  that  it  is  exposed  to  the  air  while 
the  pouring  is  taking  place,  dross  and  oxide 
may  enter  with  the  metal,  air  becomes  entan- 
gled and  the  metal  striking  on  the  sides  of  the 
mold  is  frequently  apt  to  produce  an  imper- 
fect spot. 


Fig.  1.     UpriKht  Cross-Section  of  Apparatus. 

Frederick  Tomlinson  of  the  Broughton 
Copper  Co.  of  Manchester,  England,  has  re- 
cently devised  a  mold  and  appliance  for  cast- 
ing rods  and  bars  for  rolling  that  seems  to 
be  along  the  right  lines.  The  company  has 
supplied  us  with  sketches  illustrating  the 
process.  The  principle  lies  in  casting  the 
metal  from  the  bottom  of  the  mold,  thus  ob- 
taining it  free  from  foreign  matter,  and  with- 


out exposure  to  the  air.  The  company  in- 
forms us  that  while  the  appliance  has  been 
patented  in  Great  Britain,  no  patent  has  been 
taken  out  in  the  United  States. 

Fig.  I  will  illustrate  the  method  employed. 
The  metal  is  melted  in  a  crucible  and  then 
placed  in  a  closed  chamber.     Over  this  cham- 


Fijj.  2      The  Mold. 

ber  a  cover  is  placed  and  this  cover  has  the 
mold  attached  to  it  at  its  top.  This  cover  is 
forced  down  over  the  chamber  containing  the 
crucible  by  means  of  a  hydraulic  ram  or  suit- 
able device.  The  portion  which  projects  into 
the  molten  metal  in  the  crucible,  is  not  a  part 
of  the  mold,  but  serves  simply  as  a  conduit 
to  guide  the  metal  to  the  bottom  of  the  mold. 
In  the  bottom  of  the  mold,  is  a  sheet  of 
asbestus  which  prevents  access  to  the  atmos- 
phere. A  pipe  in  the  side  of  the  chamber  is 
used  for  putting  a  pressure  on  the  metal  and 
thus  forcing  it  up  into  the  mold.  Carbonic 
acid  gas  or  other  inert  gas  which  will  not 
oxidize  the  metal  is  used  as  the  pressure  me- 
dium. 


250 


THE    BRASS  AVORLD 


In  Fig.  2  the  mold  is  shown  in  detail  and 
in  this  case  a  water  jacket  is  shown  which 
may  be  used  to  cool  the  top  of  the  mold  and 
thus  solidify  the  top  of  the  casting  before 
the  bottom  begins  to  cool  so  that  there  will 
be  no  gate  end.  Fig.  3  is  a  plan  of  the  cross 
head,  and  Fig.  4  is  a  plan  of  the  guides. 


Spurious    Old    SHeffield    Plate. 


Fig.  3.    The  Cross^Head. 

The  method  of  using  the  apparatus  is  as 
follows :  The  metal  is  melted  in  the  crucible 
and  placed  inside  of  the  chamber.  The  cross- 
head  carrying  the  mold  is  then  let  down  upon 
the  chamber  and  pressure  applied.  The 
pressure  bursts  the  asbestus  sheet  in  the  bot- 
tom of  the  mold  and  the  metal  is  then  forced 
up  into  the  mold.  \  ram  in  the  top  of  the 
mold  is  then  used  (after  releasing  it  from  the 
chamber)  to  force  the  casting  out  of  it. 


Fig.  4.    CrosS'Section  of  Guide. 

The  Broughton  Copper  Co.  advise  us 
that  some  experimental  work  is  still  necessary 
on  the  apparatus  to  render  it  all  that  is 
desired,  but  that  so  far  they  believe  it  is  along 
the  right  lines   for  casting  metals   for  rolling. 


A.n  Improved  PyropHoric 
Alio?". 


The  use  of  pyrophoric  alloys  has  now  be- 
come quite  common.  They  are  used  for  pro- 
ducing a  spark  which,  in  turn,  ignites  gas  or 
other  inflammable  substance  as  may  be  de- 
sired. The  spark  is  emitted  from  the  alloy 
by  striking  it  or  rubbing  it  against  a  hard 
steel  surface  that  is  slightly  rough. 

The  base  of  these  pyrophoric  alloys  is  cer- 
tain. The  ordinary  alloy  consists  of  cerium 
and  iron.  According  to  a  German  patent 
recently  issued  to  Adolf  Huber  of  Kunheim  & 
Co.  of  Berlin,  Germany,  aluminum  imparts  a 
property  to  the  alloy  which  renders  it  still 
more  pyrophoric  so  that  the  sparks  are  larger. 
The  amount  of  aluminum  used  is  about  12%, 
although  it  stated  that  less  can  be  used  with 
good  results. 


The  following  article  from  The  Ironmonger 
of  London,  England  will  serve  to  illustrate  the 
condition  of  the  so-called  "Sheffield  Plate" 
industry,  and  also  explain  the  meaning  of 
the  term  as  it  is  understood  in  England. 

"There  is  reason  to  believe  that  the  prosecu- 
tion of  a  Belfast  dealer  in  antique  goods  for 
selling  spurious  Old  Sheffield  Plate  (reported 
in  our  issue  of  June  3,  p.  63)  marks  the  be- 
ginning of  an  active  campaign  for  checking  a 
trading  practice  which  has  made  great  head- 
way in  recent  years.  The  case  reported  was 
the  first  of  its  kind  in  connection  with  the 
ware  named  which  has  been  tried  in  the 
courts,  and  the  fact  that  a  conviction  was  ob- 
tained will  probably  lead  to  others.  Although 
the  complainant  in  the  Belfast  action  was  a 
private  person,  he  acted  with  the  support  and 
co-operation  of  the  Sheffield  Cutlers'  Com- 
pany and  the  Sheffield  Master  Silversmiths' 
Association,  both  of  which  bodies  feel  that 
some  responsibility  rests  upon  them  in  pro- 
tecting collectors  of  Old  Sheffield  Plate  from 
wasting  their  money  on  worthless  imitations 
turned  out  of  present-day  workshops  in  Ger- 
many or  Birmingham.  Few  things  which  are 
"collected"  lend  themselves  more  readily  to 
deception  than  Old  Sheffield  Plate,  much  ex- 
perience and  study  being  necessary  to  detect 
the  counterfeit,  while  as  an  article  worthy  of 
collection  it  has  become  very  prominent  of 
late,  and  the  rarer  specimens  now  fetch  ex- 
tremely high  prices.  Taking  advantage  of 
these  circumstances,  and  of  the  prevailing  lack 
of  knowledge  of  the  subject,  some  manufact- 
urers have  been  turning  out  imitation  old  plate 
in  wholesale  quantities.  The  United  States 
has  long  been  a  happy  hunting  ground  for  the 
makers  of  these  sham  goods.  Hundreds  of 
well-to-do  American  citizens  now  display  to 
their  visitors,  with  pride  and  happiness,  cab- 
inets stocked  with  so-called  "Old  Sheffiield 
Plate,"  for  which  they  have  paid  fancy  prices,, 
but  most  of  which  is  not  old  and  was  never  in 
Sheffield.  In  buying  such  ware  in  curio  shops 
extreme  caution  is  advisable,  because  much  of 
it  is  not  genuine  and  the  dealers  themselves 
are  often  deceived. 

The  term  Old  Sheffield  Plate  means  table 
hollowware  made  of  copper,  coated  with  silver 
by  fusion  followed  by  rolling  and  hammerings 
The  discovery  of  this  method  of  producing  art 
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article  resembling  silver  plate,  but  much  less 
expensive  than  it,  played  a  highly  important 
part  in  the  commercial  development  of 
Sheffield  from  about  the  year  1740  until  1850, 
when  it  was  entirely  superseded  by  the  cheap- 
er process  of  electroplating,  in  which  the 
copper  is  covered  with  a  coating  of  silver  by 
a  chemical  process.  An  appearance  of  age  is 
often  imparted  to  electroplated  ware  by  artifi- 
cial means,  but  such  goods  have  no  antiqua- 
rian value  whatever.  A  buyer  of  Old  Sheffield 
Plate  is  often  satisfied  of  its  genuineness  on 
being  shown  a  worn  part  which  reveals  the 
copper  base,  but  without  the  assistance  of  an 
expert  it  is  unsafe  for  an  inexperienced  per- 
son to  buy  such  goods  unless  from  a  dealer 
in  whom  he  has  reason  to  feel  confidence.  In 
the  Belfast  case  the  defendant  had  ticketed 
the  goods  bought  by  the  prosecutor  at  com- 
paratively moderate  prices  for  so-called  "old" 
articles.  It  is  true  that  they  would  have  been 
dear  as  ordinary  articles  of  domestic  use,  but 
really  genuine  goods  of  the  kind  which  they 
professed  to  be  would  command  much  higher 
figures  than  those,  at  which  the  goods  were 
sold   in   the  defendant's  shop." 


Artistic     Effects     Produced     by 

Colored  Enamels  and  tKe 

Spray. 


A     Nevir    A.lun\inuxn     and    Mag- 
nesium Alloy. 


\  new  alloy  of  aluminum  and  magnesium 
has  recently  been  patented  by  Conrad  H.  H. 
Claessen  of  Berlin,  Germany.  He  says  that 
while  it  has  been  proposed  to  increase  the 
strength  of  aluminum  by  the  use  of  magne- 
sium, it  has  been  found  that  over  two  per  cent 
are  required  to  obtain  the  necessary  results. 
He  has  found  it  possible,  by  the  use  of  a  small 
amount  of  copper  with  the  aluminum  and 
magnesium,  to  obtain  the  desired  results  with 
a  much  less  quantity  of  magnesium.  The 
mixture   employed   is   as   follows : 

Aluminum    95-5% 

Copper    4.0% 

Magnesium    0.5% 

It  is  stated  that  the  magnesium  imparts 
hardness  and  strength  to  the  alloy  to  such  an 
extent   that   it   Ijccomes   greatly   improved. 


The  use  of  the  spray  for  the  application  of 
colored  lacquers  and  enamels  is  rapidly  ex- 
tending and  the  future  will  unquestionably 
find  it  even  more  widely  employed.  Its  ad- 
vantage lies  in  the  fact  that  as  many  coats 
of  lacquer  as  desired  may  be  applied.  When 
lacquer  is  brushed  on  or  applied  by  dipping 
this  cannot  be  done  for  the  reason  that  each 
succeeding  coat  removes  the  previous  one  by 
dissolving. 


The  use  of  boracic  acid  in  a  nickel  solution 
renders  the  deposit  whiter  and  of  an  even 
color  free  from  stain  and  discoloration. 


Spelter   Statue   Finished    Wlih    Enamel    Lacquer    by 
Means  of  Spray, 

We  are  indebted  to  the  Celluloid  Zapon  Co. 
of  New  York  City  for  the  excellent  example 
of  enameled  work  herewith  illustrated.  In 
appearance  this  statue  very  closely  resembles 
the  most  carefully  applied  corrosive  and  oxi- 
dized finish.  The  entire  finish  was  applied 
with  the  lacquer  spray  and  no  plating  of  any 
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kind  was  used.  The  Celluloid  Zapon  Co. 
supply  us  with  the  following  information  in 
regard  to  the  method  used  in  linishing  the 
statue : 

"The  statue  is  a  spelter  casting  and  the  color 
of  the  metal  has  no  influence  on  the  finish  as 
it  is  entirely  covered  with  enamel.  The  statue 
was  first  given  a  coat  of  brown  enamel  and 
allowed  to  dry.  A  coating  of  verde  enamel 
was  then  applied  and  in  this  operation  the 
spray  was  held  far  enough  away  from  the 
figure  so  that  the  green  was  partially  dry 
when  it  struck.  This  still  had  enough  solvent 
to  make  it  hold  to  the  brown  enamel,  but  not 
enou.gh  to  cause  the  two  to  unite. 

About  5'^  of  thinner  was  added  to  some 
turpentine  and  a  piece  of  felt  barely  moistened 
with  it.  The  high  lights  were  rubbed  over 
with  this  while  the  verde  enamel  was  still 
fresh.  The  green  is  easily  removed  from  the 
high  lights,  but  the  brown  underneath  is  not 
removed.  If  the  high  lights  have  been  well 
buffed,  the  brown  enamel  will  throw  off  a 
very  decided  metallic  lustre.  If  it  is  desired, 
this  metallic  lustre  can  be  increased  by  taking 
some  striping  bronze  and  barely  touching  the 
fingers  to  it  so  as  to  pick  up  a  verj-  small 
amount.  The  figure  is  then  rubbed  over  on 
the  high  lights.  In  this  way  an  exceedingly 
small  amount  of  the  striping  bronze  adheres 
to  the  high  lights  and  produces  a  decided  me- 
tallic appearance.  It  is  a  matter  of  personal 
taste  whether  the  brown  is  left  as  it  is.  or 
the  lustre  increased  with  the  bronze.  The 
entire  figure  is  then  given  a  protective  coat- 
ing of  "Zapon  K"  lacquer,  thinned  out  one- 
half.  If  a  higher  lustre  is  desired,  the  lacquer 
is  applied   without  thinning. 


Trolley   wheels   seem   to   give   better   results 
when  made  of  bronze  containing  no  lead. 


As  far  as  known,  sodium  cyanide  gives 
equally  as  good  results  in  electroplating  as 
potassium  cyanide.  Up  to  the  present  time, 
no  objection  to  the  use  of  sodium  cyanide  has 
been  found. 


Fire  cracks  in  rolled  or  drawn  brass  may 
be  caused  by  the  presence  of  bismuth  although 
this  metal  is  rarely  present  in  sufficient 
amount  to  cause  it.  The  usual  cause  is  the 
strain  set  up  in  annealing  by  the  unequal 
working  of  the  metal  during  the  previous  roll- 
ing or  drawing. 


Casting    Gold    Rings    in    a    Per- 
manent  Mold. 


A  method  of  casting  gold  rings  in  a  perma- 
nent mold  has  been  invented  and  patented  by 
Adolph  Herman  of  St.  Louis,  Mo.  The  mate- 
rial employed  is  gas  carbon,  which,  the  in- 
ventor says,  is  compact  and  practically  inde- 
structible. The  central  or  disk  core,  how- 
ever is  composed  of  powdered  or  crushed  car- 
bon or  charcoal  so  as  to  allow  shrinkage  to 
take  place  and  the  escape  of  gases.  This  may 
be  renewed  from  time  to  time. 


liDlID.      nglll. 
Method  of  Casting  Gold    Rings   in   Permanent  Mold. 


The  mold,  as  shown  in  the  illustration,  is 
cut  from  a  solid  block  of  carbon,  and  is  made 
in  halves  so  that  they  can  be  clamped  together 
for  pouring.  The  carbon  is  now  employed 
extensively  for  motor  and  dynamo  brushes 
and  is  easily  obtained.  The  illustration  shows 
the  manner  of   making  the  mold. 
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An      Interesting      Test     of     tHe 

"Steele-Harvey"  Crucible 

Furnace. 


So-Called      "  N  i  c  K  e  1  -  S  t  e  e  1" 

Electrotypes,  and    the    Elec- 

trodeposition  of  an  Alloy 

of  NicKel  and  Iron."" 


A  recent  test  of  the  "Steele-Harvey"  cruci- 
ble melting  furnace  at  the  foundry  of  the 
Buckeye  Iron  and  Brass  Works,  Dayton,  Ohio 
will  prove  of  much  interest  to  those  who  are 
interested  in  brass  melting.  This  test  was 
made  on  a  igii  model  Xo.  6o  stationary  fur- 
nace beginning  Friday,  Apr.  28th.  The  start 
was  made  on  a  cold  furnace  and  ended  at 
11  -.20  A.  M.  on  the  29th.  The  test  occupied  a 
full  working  day  of  y  hours.  The  following 
is  the  result  obtained  : 


By  the  advent  of  the  process  of  the  deposi- 
tion of  the  so-called  "nickel-steel"  shells  and 
the  production  of  the  "indestructible  hard- 
steel  electrotypes",  quite  a  furore  has  been 
created  in  the  electrotyping  industries 
throughout  the  city  of  Xew  York,  and  it  will 
no  doubt  have  its  effect  all  over  America,  pos- 
sibly reaching  the  other  side  of  the  ocean. 
Many  printers  are  demanding  the  so-called 
"steel    electro",    even    though    they    anticipate 


Heats 


Metal  In 


(.  18..'^  lbs.  Phosphor   180 

2  187       lbs.  Red    186 

3  175K'  lbs.  Red    173 

4  136      lbs.  Red    134 

5  182       lbs.  Phosphor     178 

6  i78Vi  lbs.  Red    i7S 

7  180       lbs.  Yellow    

8  170      lbs.  Al.   Bronze   ... 

9  179^  lbs.  Red    177 


Time 
Metal  Out                     Loss              %  Lpss       of  Meltliuj 
.  . .  4^/2  lbs .2.4470   f'S  mill- 


lbs, 
lbs. 
lbs. 
lbs. 
\bs. 
lbs. 


...    I       lb 0.53%  55  min. 

...   2       lbs 1-14%  45  mi"- 

...   2       lbs 1-47%  35  tni'i- 

...   4       lbs 2.14%  65  min. 

...   3^,  lbs 1.96%  48  min. 

I75>2  lbs 4V2  lbs 2.50%  56  min. 

1621^  lbs 7^^  lbs 4-41%  43  m\n. 

lbs 2'/'  lbs 1-39%  40  min. 


Separate  oil  tank  was  used  for  this  purpose 
and  the  oil  measured  accurately   for  the  day's 
run. 
Total  Weight  of  Metal  Melted   ...    1573  lbs. 

Total  Amount  of  Oil  Used   31.55  gals. 

Average  .\mount  of  Oil   Used  per 

100  lbs 2  gals. 

Average  Per-Cent    Loss    on    Day's 

Run     2.1% 

The  average  per  cent  loss  on  day's  run  m- 
cluded  all  the  kinds  of  metal  melted.  The 
nine  heats  were  run  inside  the  regular  9  hour 
working  day,  and  in  all  but  three  cases  from 
4  to  6  ingots  of  copper  were  melted  with  each 
charge.  The  balance  was  borings,  gates  and 
scrap. 


In  melting  metals  in  crucibles,  the  ingots  or 
other  large  pieces  should  not  be  packed  too 
tightly  in  it  or  they  will  break  the  crucible 
when   expansion  by  the  heat  takes  place. 


In  making  nickel  anodes  of  the  best  grade, 
it  is  customary  to  melt  the  nickel  twice  in 
order  to  introduce  the  right  amount  of  carbon. 
Carbon  seems  to  be  necessary  in  a  nickel  anode 
and  must  be  in  the  combined  and  not  in  the 
grapliitic  form. 


printing  a  limited  number  of  copies  from  the 
plates. 

There  is  no  doubt  but  what  these  so-called 
"steel  electrotypes"  will  outwear  many  of  the 
copper  electrotypes,  simply  because  it  is  not 
always  the  hardest  (deposited)  copper  that  is 
the  toughest  or  that  will  wear  the  longest. 
Neither  wnll  the  hardest  deposits  of  nickel 
wear  the  longest.  There  is  no  doubt  or  con- 
tention but  what  nickel  properly  deposited  will 
outwear  the  most  reguline  deposited  copper, 
and  a  nickel  alloy  combining  some  other  metal 
element  to  toughen  rather  than  harden  the 
nickel  will  prove  a  valuable  composition  for 
making  electrotype  plates  tor  printing  pur- 
poses, where  very  large  runs  are  to  be  taken 
into  consideration  solely.  For  printing  qual- 
ities or  sharpness  the  copper  electrotype  is 
fully  equal  to  any  competitor.  We  have  seen 
electrotype  plates,  from  which  1,250,000  copies 
had  been  run,  and  the  plates  were  at  that 
time  in  good  printing  condition,  because  the 
copper  was  of  a  tough  reguline  texture  and 
the  plates  were  handled  right  in  making  ready 
and  in  the  printing. 


*Abstract  of  an  article  in  Penrose's  Process 
.Annual  bv  George  E.   Dunton 
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The  so-called  •"steel"  or  "nickel-steer  elec- 
tros are  neither  steel  nor  nickel  and  steel,  be- 
cause steel  is  a  carbonized  iron,  iron  im- 
pregnated, or  which  has  absorbed  from  0.7 
to  2  per  cent  of  carbon.  Carbon  cannot  be 
deposited  in  the  electrolytic  bath  because  it 
does  not  possess  the  propertj'  of  replacing  hy- 
drogen of  an  acid  to  form  salts.  We  feel 
satisfied  that  this  disposes  of  the  steel  part 
both  by  itself  and  in  combination  with  nickel. 
Several  electrotypers  have  come  out  and 
told  the  truth  about  the  matter,  claiming  sim- 
ply a  hard  nickel  electro  or  a  hard  nickel 
alio}'.  This  alloy  is  a  combination  of  nickel 
and  iron,  deposited  probably  by  the  addition 
of  iron  sulphate  to  the  nickel  bath  in  a  small 
percentage  together  wth  oxalic  acid  or  oxalate 
of  iron    ( ?). 

I  do  not  wish  to  convey  the  idea  by  making 
the  statement  that  "steel  cannot  be  deposited", 
or  that  iron  cannot  be,  for  it  is  possible  to  de- 
posit a  grade  of  iron  so  fine  and  tough  that 
in  appearance  it  is  brighter  and  whiter  than 
steel  and  possesses  superior  wearing  qualities. 
Iron  is  extremely  troublesome  to  deposit, 
however,  for  any  considerable  time  on  account 
of  the  avidity  of  the  solution  of  iron  sulphate 
for  oxygen  and  the  consequent  absorption 
from  the  atmosphere  when  the  solution  has 
stood  for  some  time  in  contact  with  the  air. 
Some  of  the  earlier  operators  covered  the  top 
of  their  solution  with  paraffine  to  protect  it 
from  the  air.  There  is  no  doubt  as  to  the 
successful  possibility  of  depositing  very  hard 
iron ;  there  is  some  doubt  as  to  the  eternal 
continuation  of  conditions  which  will  give 
precisely  the  desired  deposit,  for  some  times 
the  solution  will  undergo  apparently  a  com- 
plete physical  change  over  night  and  there 
will  be  either  no  deposit  at  all,  or  a  black  pow- 
der thrown  down  in  the  place  of  metal.  It  is 
then  better  to  make  a  new  solution  and  start 
in  fresh. 

What  Watt  has  said  of  the  composition  and 
working  of  iron  baths,  I  have  found  to  be 
true  with  respect  to  nickel  baths,  that  "the 
simpler  the  composition  of  the  bath,  the  better 
the  results  obtained,  and  that  the  weaker  solu- 
tions yielded  not  only  more  uniform  results, 
but  more  satisfactory  qualities  of  deposited 
nickel."  My  best  experimental  deposits  of 
nickel  were  produced  in  a  bath  of  the  single 
salts  of  nickel  without  ammonia.  The  solu- 
tion stood  at  4  degrees  Beaume  and  I  used 
from  I  to  15^  volts. 
There  is  a  peculiar  condition  attending  the 


deposition  of  nickel :  Whenever  the  electric 
current  is  interrupted,  the  deposit  will  be 
found  to  lack  homogeneity.  At  or  with  each 
interruption,  a  layer  of  metal  is  completed 
and  another  layer  independent  of  it  forms 
over  it.  While  there  is  adhesion  between  the 
layers,  there  is  distinction,  or,  in  other  words 
the  metal  is  homologous,  but  the  deposit  is  not 
homogeneous.  It  follows,  then  that  there 
must  be  no  stoppage  of  the  current  while  dep- 
osition is  in  progress,  or  until  completion  of 
the  deposit,  neither  should  the  mold  be 
removed  and  kept  out  of  the  bath  for  too 
great  a  period  of  time  at  one  and  the  same 
interval,  or  the  deposit  is  liable  to  form  a 
distinct  new  layer.  The  fingers  should  never 
touch  the  surface  of  the  deposit. 

Many    of    the    ingredients    which   find   their 
way  into  the  composition  of  the  plating  solu- 
tion are  not  accountable  for  their  being  there, 
no  plausible   excuse  can   be   offered    for  their 
addition,  and  it  can  only  be  charged  to  acci- 
dent,   which    is    very    vividly    set    forth    by    a 
little  incident  which  I  hope  to  be  pardoned  for 
relating.      A    certain    workman     was     facing 
electrotypes    with    a   certain    metal,    not    steel, 
and  was  having  some  trouble  with  the  deposit 
coming  porous.     In  his  despair  he   sat  down 
beside  the   tank  and   started  to   clean   an   old 
straw  hat  with  oxalic  acid,  v/hen  by  some,  in 
this  case  as  it  turned  out,  fortunate  accident, 
the  package  of  oxalic  acid  was  brushed  oflf  the 
edge  of  the  tank  into  the  solution  and  went 
into  the  solution  sinking  below  the  surface  of 
the  green  liquid.     But  the  result  he  says  was 
almost  miraculous ;  the  facings  came  out  with- 
out any  porosity    and  he    has    not    had    any 
trouble     since.      Just    what     function     oxalic 
acid    performs    in   the   plating  bath    I    do    not 
know,  but  this  operator  swears  by  it  both  for 
cleaning  straw  hats  and  as  a  valuable  adjunct 
to  the  deposition  of  certain  metals  (not  steel). 
I    have   devoted    considerable   time   to   experi- 
menting with  straight  nickel  baths  having  an 
addition  of   a   few  of  the   organic  acids  rec- 
ommended by  the  different  works  on  electro- 
deposition,   citric,   benzoic,   boracic   and   phos- 
phoric, but  my  results  were  always  better  by 
the  omission  rather  than  the  admission  as  well 
as  the  ammonium  sulphate. 

If  the  so-called  nickel  steel  depositing  sham 
has  not  been  already  pretty  well  deflated, 
there  is  little  doubt  in  my  mind  but  what  it 
will  be  after  a  few  of  the  electrotypes  have 
let  the  pigs  out  of  their  purchase  bags  and 
seen    what    they    have    in    reality    bought.      If 
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there  is  really  a  demand .  for  electros  of  a 
addition  or  incorporation  with  the  nickel  of 
iron  into  a  deposited  shell  may  prove  an  ad- 
vantage, if  the  electrotyper  can  secure  a  pro- 
portionate advance  for  his  work,  which  is 
doubtful.  In  reaching  a  final  conclusion  to 
enter  into  the  manufacture  of  the  nickel-iron 
electros,  the  electrotyper  should  consider  the 
fact  that  the  trimming  of  these  plates  will  be 
very  severe  on  the  cutting  edges  of  all  his 
trimming  saws  and  cutters.  The  only  cutters 
that  can  withstand  this  alloy  are  the  so-called 
self-hardening  steel,  and  it  soon  batters  down 
the  edges  of  cutters  made  of  this  material. 
On  the  other  hand,  the  care  and  attention 
which  a  bath  for  the  deposition  of  an  alloy 
requires  must  be  carefully  considered,  espec- 
ially where  iron  sulphate  is  one  of  the  ele- 
ments. As  before  alluded  to,  this  salt  in  solu- 
tion readily  becomes  oxidized  upon  exposure 
to  the  air,  giving  the  operator  considerable 
annoyance. 

In  making  up  the  solution  for  the  nickel- 
iron  alloy,  secure  the  so-called  single  salts  or 
nickel  sulphate,  and  the  common  iron  sul- 
sulphate.  Mix  the  two  sulphates  in  the  pro- 
portion of  3  parts  of  nickel  sulphate  to  i  part 
of  iron  sulphate.  Dissolved  the  mixed  salts 
in  water  to  saturation,  that  is  until  the  water 
will  dissolve  no  more.  If  dissolved  in  hot 
water,  add  an  additional  amount  of  water 
when  cold  to  bring  down  the  solution  to  4  de- 
grees  Beaume. 

The  current  must  not  be  carried  to  the  point 
of  producing  free  hydrogen  at  the  cathode 
and  the  bath  must  be  agitated,  not  necessarily 
violently,  but  sufficient  to  keep  hydrogen  from 
collecting  over  the  surface  of  the  mold.  The 
weaker  the  current,  the  whiter  will  be  the 
deposit  of  nickel,  and  at  the  same  time  the 
harder  and  the  greater  its  tendency  to  curl 
up  at  the  edges  of  the  shell  as  it  begins  to 
thicken. 

To  prevent  the  shells  from  curling  at  the 
edges  and  leaving  the  wax,  the  concerns  using 
this  process  are  resorting  to  a  form  of  con- 
necting the  mold  (surface  of  the  mold)  to  the 
metallic  case,  which  I  was  taught  when  an 
apprentice  boy,  thirty  years  ago.  The  con- 
nections are  scraped  or  dug  through  the  wax 
to  the  case,  around  the  four  sides  of  the  work, 
thus  holding  the  edges  of  the  shell  firmly  or 
fastening  them  down  to  the  wax.  The  back 
of  the  case  is  painted  or  "stopped-out"  by 
painting  it  over  with  hot  wax.  The  connec- 
tion hole  in  the  case  is  made  bright,  and  the 


mold  is  suspended  from  the  battery  rod  by 
an  ordinary  S  hook.  By  this  method  and  in 
this  bath,  shells  of  solid  nickel  iron  alloy 
can  be  deposited  heavy  enough  to  back  up 
without  the  usual  re-inforcement  of  copper. 

There  is  only  one  real  advantage  in  the 
nickel  iron  alloy,  made  into  electrotypes,  for 
very  long  runs  on  the  printing  press,  espec- 
ially of  the  cylinder  types,  there  is  no  ques- 
tion but  that  all  of  these  shells  will  outwear 
the  copper,  we  must  concede  that  point.  On 
the  other  hand,  for  fine  printing  or  for 
colored  inks,  the  copper  is  as  good  as  the 
nickel-iron  alloy.  Colored  inks  are  now  com- 
pounded without  the  oxides  which  formerly 
attacked  the  copper,  and  unless  the  mold  from 
which  the  shell  is  made  is  perfect,  it  matters 
little  what  metal  is  deposited  over  the  surface 
of  the  wax,  the  reproduction  cannot  be  better 
than  the  mold.  The  great  secret  of  success 
in  plate  making,  lies  not  in  the  kind  of  metal 
we  are  able  to  deposit,  but  in  the  making,  and 
the  subsequent  treatment  of  the  mold  between 
the  pressing  and  its  going  into  the  bath,  as 
well  as  in  the  formulating  of  the  molding 
composition. 


A  cheap,  gold-bronze  mixture  for  making 
sand  castings  can  be  produced  by  taking  the 
following :  Copper,  45  lbs. ;  zinc,  55  lbs. ;  and 
aluminum,  2  oz.  While  not  strong,  it  is  suit- 
able for  many  purposes  and  has  a  rich  color. 


Gold  for  making  the  finest  quality  of  goid 
anodes  should  be  practically  chemically  pure. 
In  the  parting  of  the  gold  and  silver,  during 
the  process  of  making  pure  gold,  nitric  acid 
always  gives  a  purer  gold  than  sulphuric  acid 
as  it  attacks  the  impurities  better  and  dissolves 
them. 


.\  muriatic  acid  dip  for  brass,  bronze,  coppor 
or  German-silver,  after  they  have  been  cleaned 
preparatory  to  plating  and  come  from  the 
potash  kettle,  is  excellent  and  for  many  pur- 
poses is  preferable  to  the  cyanide  dip.  Jt 
removes  anj'  slight  tarnish  or  stain  that  has 
been  produced  in  the  potash  kettle  without 
attacking  the  metal.  It  is  particularly  advan- 
tageous on  polished  work. 
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J\.rk    Improved     Form    of   Tum- 
bling Barrel  for  Use  ^vitK 
Steel    Balls. 


An  improved  form  of  tumbling  barrel  for 
use  with  steel  balls  has  been  patented  by 
Herbert  A.  Johnson  and  John  W.  Force  of 
•the  North  &  Judd  Mfg.  Co.,  of  New  Britain, 
-Conn.,  manufacturers  of  saddlery  hardware 
(U.  S.  Patent  994,258,  June  6,  1911)-  The 
•  object  of  the  barrel  is  to  render  the  tumbling 
operation  and  the  delivery  of  the.  finished 
work  as  easy  as  possible,  and  to  permit  fre- 
quent inspection  while  the  tumbling  is  taking 
place. 


Sketch  of  the  Tumbling  Barrel. 


The  barrel  rs  made  of  the  oblique  type, 
;arranged  so  that  it  can  readily  be  tilted.  It  is 
preferably  made  of  wood  or  lined  with  wood 
so  as  to  prevent  abrasion  of  the  work.  The 
hand  hole  is  in  the  end  of  the  barrel  and  this 
may  readily  be  removed.  It  will  be  seen  that 
the  barrel  really  combined  the  advantages  of 
the  horizontal  and  oblique  types,  so  as  to  give 
-.the  advantages  of  both  in  tumbling. 


MetKod     of    Treatirkg    Electro- 
type Molds. 

A  method  of  treating  electrotype  molds  so 
that  the  copper  will  not  deposit  upon  the  back 
has  been  patented  by  George  E.  Dunton  of 
Xew  York  City.  In  carrying  out  the  process, 
the  same  method  is  used  in  the  beginning  as 
commonly  practiced.  A  pan  of  shallow 
nature  is  made  of  brass,  copper  or  soft  metal 
and  into  this  melted  wax  is  poured.  This 
constitutes  the  "case"  and  the  impression  of 
the  type,  cut  or  other  article  is  made  in  it  by 
pressure  in  a  hydraulic  or  toggle  joint  press. 
In  ordinary  practice  this  case  is  then  black- 
leaded  and   the  copper  deposited   upon   it. 

In  Dunton's  process,  the  case,  after  the  im- 
pression has  been  taken  is  dipped  into  a  bath 
of  wax  so  that  the  back  as  well  as  the  front 


Method  of  Dipping  in  the  Wax. 

is  covered.  The  connections  are  made  and 
the  face  of  the  case,  being  the  only  portion 
blackleaded,  is  the  only  part  upon  which  the 
copper  will  deposit.  In  this  manner  the 
rapidity  of  the  electrodeposition  of  the  copper 
is  increased,  as  it  deposits  at  once  on  the 
face ;  and  also  there  is  no  waste  of  copper  by 
its  depositing  upon  portions  not  desired. 


Valve  makers  should  not  allow  aluminum 
goods  to  be  made  in  their  foundry,  or  to  use 
any  mixtures  containing  it.  If  it  is  done, 
aluminum  will  sooner  or  later  find  its  way  into 
the  valve  metal  and  cause  leakage; 


Whale-oil  soap,  fish-soap  or  plater's  soap  are 
the  same  and  are  made  from  fish  oils  and 
caustic  soda.  Any  fish  oil  seems  to  answer 
and  it  is  uimecessary  to  use  whale  oil  as  it  is 
HKjre  expensive. 
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Apparattxs  for  MaKing  Fibrous 
Metals. 


New  Form  of  CtcHing 
MacHine. 


In  The  Brass  World,  May  1910,  page  173 
the  machine  for  making  fibrous  lead  at  the 
works  of  the  Ribbon  Aletals  Syndicate  of 
London,  England  was  illustrated.  Fibrous 
lead  is  now  used  for  many  purposes,  such  as 
packing  and  the  calking  of  water  pipes.  The 
lead  is  in  the  form  of  fine  threads,  and  by 
regulating  the  machine,  it  may  be  obtained 
coarse  or  fine  as  desired. 


Sketch  Showing  the  Principle  of  Making  the 
Fibrous  Metal. 


The  company  has  recently  patented  their 
device  for  making  this  fibrous  lead  (U.  S. 
Patent  993,904,  May  30,  1911)-  The  principle 
of  the  machine  may  be  appreciated  by  the  ac- 
companying sketch.  The  principle  of  the 
process  is  that  the  molten  lead  (or  other 
metal)  is  fed  to  the  periphery  of  a  rapidly  re- 
volving wheel.  The  wheel  practically  spins 
the  metal  and  throws  it  off  in  the  form  of  fine 
threads.  By  varying  the  speed  of  the  wheel 
and  the  width  of  the  spout  at  which  the  metal 
is  delivered  the  width  and  thickness  of  the 
thread  may  be  adjusted. 

In  performing  the  operation  and  obtaining 
uniform  results  it  has  been  found  that  the 
level  of  the  molten  metal  must  be  maintained 
in  a  constant  condition.  In  order  to  maintain 
this  level,  the  constant  level  device  is  used. 
The  molten  metal  flows  constantly  into  the 
reservoir,  and  an  overflow  prevents  a  rise  in 
the  level. 


A  small  amount  of  tin  (from  2  to  5  per- 
cent) is  used  in  making  the  best  quality  of 
lead  pipe,  or  in  the  manufacture  of  lead 
bullets-  The  presence  of  this  amount  of  tin 
prevents,  to  a  certain  extent,  the  formation 
of  the  well  known  white  coating  on  the  sur- 
face of  the  lead  when  exposed  to  the  air  con- 
taining moisture. 


A  new  form  of  machine  for  use  in  etching 
metals,  particularly  in  photoengraving,  has 
been  invented  by  Clarence  P.  Browning  of 
Brooklyn,  N.  Y.  The  object  is  to  provide  a 
circulation  of  the  etching  solution. 

In  the  etching  of  copper  and  brass,  it  is 
usually  customary  to  use  a  practically  satu- 
rated solution  of  perchloride  of  iron.  In 
order  to  render  the  etching  as  rapid  as  possi- 
ble, it  is  necessarv  to  maintain  the  solution  in 


The  Etching  Machine. 

constant  circulation.  This  is  done  to  supply 
fresh  liquid  to  the  metal  surface  being  etched. 
In  this  invention,  the  plate  is  held  by  clamps 
inside  of  a  tight  box  and  in  a  vertical  condi- 
tion. The  solution  is  forced  by  means  of  a 
fan  shaped  wheel,  driven  by  power,  upon  the 
surface  of  the  plate  and  a  continuous  supply 
of  fresh  solution  for  etching  is  tiius  obtained. 


The  "fire"'  in  sterling  silver  is  the  cause  of 
the  lack  of  brilliancy  in  the  color  when  buffed. 
It  is  caused  by  the  presence  of  sub-oxide  of 
copper  on  the  surface  which  penetrates  to  a 
considerable  depth.  It  is  formed  by  heating 
the  sterling-silver  during  annealing  in  presence 
of  the  air.  When  heated  in  a  neutral  or  reduc- 
ing atniDsphcre,  no  "fire"  is   fcirmed. 
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Question'  Xo.  999.  What  causes  spots  or 
pin-holes  on  nickel  plated  castings?  It  is 
found  that  when  steel  is  placed  in  our  solu- 
tion without  previous  coppering,  the  surface 
of  the  nickel  deposit  is  pitted.  When  we 
copper  it,  however,  they  are  not  found.  The 
color  of  the  nickel  is  good  and  it  buffs 
well. 

Answer.  Your  nickel  solution  is  too  acid. 
Hydrogen  bubbles  form  on  the  surface  of  the 
steel  and  cause  the  pits.  The  metal  cannot 
deposit  where  they  are.  The  fact  that  the 
steel  pits  and  not  the  coppered  surface  is  ex- 
plained bv  the  fact  that  the  solution  contains 
considerable  sulphuric  acid  which  acts  on  the 
steel  giving  off  the  aforesaid  hydrogen  bub- 
bles. It  does  not  act  readily  on  copper.  Brass 
and  copper  also  pit  if  the  conditions  are  such 
as  to  bring  it  about.  Too  strong  a  current 
or  a  solution  deficient  in  nickel  will  cause  it 
as  hydrogen  gas  is  then  given  off  from  the 
surface  of  the  work.  Agitated  nickel  solu- 
tions are  quite  advantageous  in  preventing 
pitting  as  the  hydrogen  is  then  forced  off 
from  the  surface. 

Question  No.  iooo.  Is  manganese  a  good 
addition  to  vellow  brass  for  rolling?  If  sc 
what  is  its  effect?  An  analysis  of  a  sampk 
of  brass  sheet  made  in  Germany  showed  a 
small  quantity  of  manganese  which  was  un- 
doubtedly added  intentionally. 

Aiiszver.  ^Manganese  is  an  excellent  thing 
in  yellow  brass  when  added  in  the  right 
amount.  The  quantity  added  is  from  0.05% 
to  0.10%.  Over  the  latter  quantity  hardens 
the  brass  without  causing  any  additional  im- 
provement. Manganese  promotes  soundness 
by  reducing  the  oxide  in  the  brass.  It  also 
removes  sulphur.  Brass  containmg  man- 
ganese will  stand  greater  punishment  in  work- 
ing than  that  without  it.  Manganese  is  the 
best  desulphurizing  agent  known. 

Question  No.  iooi.  What  is  the  advantage 
of  using  two  cleaning  solutions  in  preparmg 
work  for  plating?  I  have  been  informed  tha' 
some  plating  establishments  use  two  cleaning 
solutions,  but  I  cannot  understand  why  it  if 
necessary.     I  have  never  used  but  one. 

Answer.  The  advantage  of  two  cleaning 
solutions  is  that  the  greater  part  of  the  oil  and 
grease  is  removed  from  the  work  to  be  plated 
in  the  first  or  preliminary  cleaning  kettle. 
The  other  or  second  solution  is  kept  fairly 
free  from  grease.  The  use  of  two  kettles  is 
quite  advantageous  in  work  that  is  greasy. 
In  the  first  kettle  a  suitable  soap  is  gen- 
erally used,  while  in  the  second  kettle  the 
regular  alkali  or  alkali  compound  is  used. 
For  work  that  is  only  slightly  greasy  one 
kettle  only  is  required.  When  two  solutions 
are  used,  benzine  is  dispensed  with  and  the 
major  portion  of  the  grease  is  removed  in 
the  first  or  soap  solution. 

Quf.stton  No.  1002.  In  casting  German- 
silver  in  sand,  how  much  aluminum  should  be 


used  to  make  sound  and  satisfactory  castings. 
We  understand  that  aluminum  is  necessary  in 
it. 

Answer.  A  very  small  quantity  only  is  re- 
quired. From  0.05%  to  0.10%  (i  to  2  oz.  to 
100  lbs.  of  German-silver) will  give  you  the 
desired  results.  If  more  than  this  amount  is 
added,  the  German-silver  will  shrink  more 
and  cause  trouble  in  casting.  A  larger  quan- 
tity gives  nothing  that  cannot  be  obtained 
with  the  small  amount. 

Question  Xo.  1003.  In  oxidizing  copper 
with  liver  of  sulphur,  what  makes  the  oxidized 
surface   flake   off   after   finishing? 

Anszi'cr.  The  flaking  is  caused  by  a  greasy 
surface.  In  order  to  have  the  oxidized  sur- 
face adherent,  the  work  should  be  just  as 
clean  as  though  it  is  to  be  plated.  Too  strong 
a  solution  or  carrying  the  operation  too  far 
gives  a  sooty  deposit  that  rubs  off  but  usually 
does  not  flake  oft. 

Question  X'o.  1004.  In  casting  test  coupons 
of  manganese-bronze  in  sand,  does  the  size  of 
the  casting  influence  the  strength  of  the  test 
piece?  I  have  been  informed  that  it  does 
and  that  the  larger  the  bar  the  less  the  tensile 
strength. 

Aiiszver.  Yes,  the  size  of  the  test  piece 
(diameter)  does  influence  the  strength  and 
other  physical  characteritsics.  The  larger 
the  cross  section  the  lower  the  tensile  strength. 
A  test  bar  2  in.  in  diameter  will  show  a  less 
tensile  strength  and  elongation  than  one  half 
the  size.  The  reason  is  that  the  larger  bar 
cools  slower  and  thus  produces  a  coarser  or 
more  crystalline  condition  in  the  metal.  Large 
test  bars  are  not  used  to  any  extent  at  the 
present  time  for  the  reason  it  has  been  found 
that  a  small  one  fairly  represents  the  charac- 
ter of  the  metal  and  is  easier  to  cast  and 
test. 

Question  No.  1006.  Would  you  advise  the 
use  of  a  forced  draft  in  a  small  brass  foun- 
dry? It  has  occurred  to  us  that  it  would  be 
a  good  thing  for  coke  furnaces.  We  have 
three  furnaces  taking  Xo.  30  crucibles  and 
have  abundant  power. 

Anszver.  We  always  recommend  the  use 
of  an  auxiliary  forced  draft  in  small  brass 
foundries.  As  a  usual  rule  the  draft  in  a 
foundry  such  as  yours  is  rather  light,  and 
while  there  may  be  ample  draft  in  good 
weather,  it  frequently  happens  that  the  fires 
will  not  melt  the  metal  with  sufficient  rapidity 
during  damp  days.  The  use  of  a  very  light 
blast  produced  by  a  fan  is  always  a  great 
help  during  such  weather.  Those  who  use 
the  blast  find  it  very  advantageous  under 
such  conditions.  It  is  not  necessary  to  use  it 
every  day,  but  only  when  the  draft  is  poor. 

Question  No.  1006.  What  is  the  best  kind 
of  nickel  anodes  to  use?  We  have  always 
used  the  grade  known  as  "90%  to  92% 
Xickel'".  but  do  not  know  that  they  are  better 
for  our  work  than  other  grades. 

Anszver.    If  you  are  plating  brass  or  copper,. 
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you  will  find  the  90%  to  92%  grade  very 
suitable.  It  is  the  grade  more  generally  used 
than  any  other.  Whatever  grade  you  use, 
however,  costs  you  only  for  the  nickel  in  it 
and  you  pay  for  nothing  else.  We  recom- 
mend the  grade  you  are  using  and  should  not 
change. 

Quest'ox  Xo.  1007.  What  is  the  reason 
that  fulminate  of  gold  is  used  in  go'd  plating? 
Is  it  preferable  to  the  chloride  of  gold? 

Aitszvcr.  The  fulminate  of  gold  is  used  in 
a  gold  plating  solution  for  the  reason  that  it 
can  be  added  from  time  to  time  to  replen- 
ish the  solution  wuth  gold  without  intro- 
■ducing  any  foreign  material.  When  chloride 
of  gold  is  used,  chloride  of  potassium  is  al- 
ways formed  in  the  solution  by  the  reaction 
"between  it  and  the  potassium  cyanide  used 
As  it  is  necessary  to  add  some  gold  com- 
pound from  time  to  time  to  a  gold  plating 
solution  to  make  up  for  that  deposited,  the 
addition  of  the  fulminate  introduces  nothing 
l)ut  gold  and  a  slight  amount  of  ammonia 
Avhich  is  soon  expelled  by  the  heat. 

Question  No.  1008.  I  desire  to  alloy  a 
15%  German-silver  with  cadmium,  but  am 
having  trouble.  Although  I  heat  the  cadmium 
Lefore  adding  it,  there  is  a  violent  chemical 
action  which  throws  the  metal  from  the  cru- 
cible when  it  is  introduced.  How  can  it  be 
iised  without  causing  this  trouble? 

.-iiiszver.  As  cadmium  volatilizes  at  such  a 
low  melting  point  (much  lower  than  that  of 
zinc)  there  is  a  violent  action  when  it  is  in- 
troduced into  the  rierman-silver.  Still,  if  you 
add  a  small  quantity  at  a  time  and  plunge 
down  under  the  surface  of  the  metal,  the 
action  will  be  less.  There  will  still  be  some 
loss,  however,  and  a  far  better  method  is  to 
first  alloy  the  zinc,  used  in  the  German-silver, 
with  the  cadmium  and  in  this  manner  the  dif- 
ficulty of  volatilization  will  be  overcome.  As 
we  do  not  know  how  much  cadmium  you 
■desire  to  use,  we  cannot  advise  the  proportions 
of  th.e  zinc  and  cadmium  alloy,  but  you  can 
easily  ascertain  it  yourself. 

Question  Xo.  1009.  What  is  the  most  up- 
to-date  brass  solution?  1  have  some  fairly 
good  formulas,  but  no  doubt  there  is  some- 
thing better.  I  desire  one  that  will  give  a 
smooth  and  heavy  deposit. 

.hiszi'car.  To  give  an  exact  fornuila  for  a 
brass  solution  would  be  to  give  one  that  could 
not  be  relied  upon  to  work  satisfactory.  This 
is  caused  by  the  fact  that  cyanide  always 
varies,  carbonate  of  copper  and  carbonate  of 
zinc  also  vary  to  a  considerable  extent.  Were 
every  ingredient  chemically  pure,  then  an 
exact  formula  could  l)e  given.  While  chem- 
ically pure  materials  can  be  obtained,  they 
would  be  too  costly  to  be  used  in  practice. 
The  most  satisfactory  method,  and  one  used 
by  all  good  brass  platers,  is  to  first  make  up  a 
good  cyanide  copper  solution  that  will  give 
a  nice,  smooth  C(3pper  deposit.  This  is  made 
up  of  cyanide  and  copper  in  the  regular  pro- 
portions. Then  make  a  solution  by  dissolv- 
ing I  lb.  of  cyanide  in  a  gallon  of  water. 
Then  dissolve  in  it  all  the  carbonate  of  zinc 


it  will  take  up.  To  the  copper  solution,  add 
the  zinc  solution  a  little  at  a  time  and  thor- 
oughly mix.  Then  try  it  on  a  piece  of  work. 
At  first,  when  a  small  quantity  has  been  added, 
a  bronze  deopsit  will  be  produced.  Then, 
after  more  has  been  introduced,  a  green  brass 
will  be  produced,  next  a  full  yellow  brass  will 
arrive,  and  finally,  when  a  greater  quantity 
has  been  used,  a  gold  yellow.  In  this  manner, 
any  shade  may  be  produced.  If,  on  running 
the  brass  solution,  the  color  becomes  too  red, 
then  the  stock  zinc  solution  can  be  used  for 
feeding  it. 

Question  Xo.  1010.  We  have  a  difficult 
problem  to  solve.  We  are  obliged  to  make 
some  castings  that  will  be  fairly  stiflf,  easily 
machined  and  will  not  amalgamate  with  mer- 
cury. We  have  tried  pure  copper,  using  iron 
to  stiffen  them,  and  a  small  amount  of  copper 
and  lead,  I)ut  we  cannot  produce  a  casting 
that  will  not  break  easily  after  it  has  been 
amalgamated.     What  mixture  can  be  used? 

Anszver.  You  cannot  use  any  mixture  with 
a  base  of  copper,  as  mercury  amalgamates 
with  it  and  penetrating  the  pores,  renders  it 
brittle.  Cast-iron  or  steel  will  not  amalgamate 
with  the  mercury  and  we  fear  you  will  have 
ot  use  it. 

Question  Xo.  ioii.  Is  it  possible  to  pro- 
duce a  genuine  "Bower-Barff"  finish  on 
brass?     If  so,  how  can  it  be  done? 

Anszver.  The  genuine  "Bower-Barfif"  finish 
can  only  be  produced  on  iron  or  steel.  It 
cannot  be  produced  on  brass  or  anything  else. 
It  is  produced  by  heating  the  iron  or  steel  to 
a  red  heat  in  an  atmosphere  of  steam,  and  a 
black  color  is  produced  on  the  surface  by  the 
formation  of  the  magnetic  oxide  of  iron. 
You  will  readily  appreciate,  therefore,  why  it 
cannot  be  used  on  brass. 

Question  Xo.  1012.  What  metal  can  be 
added  to  an  alloy  of  60%  of  copper  and  40% 
of  nickel,  which  will  give  it  a  spring  temper 
when  rolled  into  sheet  or  drawn  into  wire? 

.hiszi'er.  You  can  add  either  iron  or  chro- 
mium. Either  will  probably  give  the  alloy  the 
temper  you  desire.  We  do  not  know  exactlv 
how  much  temper  you  desire,  but  think  you 
will  find  a  few  per  cent  of  either  ample,  and 
in  the  case  of  chromium  probably  much  less 
on  account  of  its  greater  hardening  properties. 

Question  Xo.  1014.  A  small  stop  and  waste 
cock  of  yellow  brass  which  we  are  making, 
has  a  small  hole  in  it  which  shows  onlv  when 
the  machine  work  is  done  upon  it.  It  has  the 
appearance  of  a  small  worm  hole.  We  have 
tried  everything  to  stop  it  without  success. 
The  pattern  is  on  a  plate,  half  on  one  side  and 
half  on  the  other.  The  part  of  the  casting  in 
which  tiie  hole  is  situated  is  on  the  bottom  of 
the  plate.     We  send  you  a  casting  siiowing  it. 

Answer.  Inspection  of  the  casting  shows 
that  the  hole  is  caused  by  shrinkage,  probably 
by  the  use  of  too  small  a  gate  where  it  enters 
the  casting.  The  gate  may  cool  first,  thus 
drawing  from  the  casting.  The  only  remedy 
we  can  suggest  is  to  make  the  gate  larger  so 
that  the  casting  will  draw  from  it  and  feed  it. 
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995,548,  June  20,  191 1.  WIRE  DRAWING 
BLOCK.  Philias  P.  Monfils  of  Worcester, 
Mass.  The  object  of  the  block  is  to  avoid  the 
shock  taking  place  when  the  first  pull  on  the 
wire  through  the  die  is  made.     Bv  means  of 


the  mechanism  employed,  the  block  cannot  be 
started  abruptly,  but  gradually  accelerates  in 
speed  producing  an  even  drawing  without 
shock.  The  use  of  a  liquid  inside  of  the  block 
is  the  means  employed  and  it  works  upon  the 
principle  of  a  door  check. 

992,422,  May  16,  191 1.  PROCESS  OF 
PRODUCING  LOW  CARBON  ALLOYS 
AND  METALS.  John  B.  Huffard  of  Glen 
Ferris,  W.  Ya.  Assignor  to  the  Electro 
Metallurgical  Company  of  New  York  City. 
The  process  is  applied  to  the  reduction  of  such 
metals  as  tungsten,  vanadium,  uranium,  or 
molybdenum.  The  oxide  of  the  metal  to  be 
reduced  is  heated  with  metallic  titanium  or 
titanium  carbide  or  nitride.  The  metal  is  re- 
duced to  the  metallic  condition  and  oxide  of 
titanium   formed. 

994,225,  June  6,  191 1.  APPARATUS  FOR 
CASTING  DENTAL  FILLING.  Franklin 
N.  Wetherby  of  Milwaukee,  Wis.  A  wax  pat- 
tern is  made  and  imbedded  in  plaster  or  other 


993,776,  May  30,  1911.  MANUFACTURE 
OF  SILVERED  GLASS  MIRRORS.  Emile 
Hoorickx  of  Brussels,  Belgium.  The  process 
relates  to  depositing  a  protecting  layer  of 
copper  on  the  silvered  portion  of  a  mirror. 
The  copper  is  plated  on  the  silver  by  electro- 
deposition  and  the  feature  of  the  invention 
lies  in  the  clamp  used  to  hold  the  mirror  while 
being  plated. 

995,749,  June  20,  1911.  BURNISHING 
MACHINE.  Edward  R.  Williams  and 
George  F.  D.  Rollings  of  Washington,  D.  C. 
A  machine  for  burnishing  the  portions  of  an 


suitable  molding  material.  The  air  is  then 
exhausted  and  the  molten  metal  allowed  to 
flow  in,  thus  filling  every  portion  of  the  mold. 


engraved  copper  plate  that  is  not  to  print.  The 
burnisher  is  forced  over  the  surface  by  suit- 
able mechanism  and  which  constitutes  the 
feature  of  the  invention. 

993,391,  May  30,  191 1.  METHOD  FOR 
REDUCING  METALS.  Robert  J.  McNitt, 
of  Niagara  Falls,  N.  Y.  Assignor  to  Roessler 
&  Haaslacher  Chemical  Co.  of  New  York  City. 
A  method  of  reducing  sodium  from  sodium 
chloride.  A  lead  or  tin  cathode  is  used,  and 
the  sodium  is  reduced  by  the  passage  of  an 
electric  current  through  the  molten  salt.  The 
sodium  alloys  with  the  lead  or  tin  and  then  is 
obtained  by  distillation  in  an  inert  gas. 

995,724,  June  20,  191 1.  WHITE  ENAMEL. 
Carl  Rosenzweig  of  Vienna,  Austria-Hungary. 
A  superior  white  enamel  is,  the  inventor 
claims,  made  as  follows :  The  silicates  of  zir- 
conium, thorium,  beryllium,  lanthannum  and 
didymium  are  used  as  it  has  been  found  that 
the  mixed  oxide  can  be  obtained  in  a  state 
free  from  impurities  and  produce  an  enamel 
of  better  grade  than  when  the  silicate  of  zir- 
conium is  used  alone. 

993,743,  ^lay  30,  1911-  SAND  BLAST  AP- 
PARATUS. John  E.  Wright  of  Wheeling, 
W.  Va.  The  sand  blast  has  been  designed 
more  particularly  for  removing  the  rough 
surfaces  from  iron  castings.  The  feature  of 
the  invention  lies  in  the  adjustable  nozzles, 
and  in  imparting  a  rotary  motion  to  the  article 
operated  upon  so  that  each  and  every  por- 
tion may  be  acted  upon. 
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995,58(.  June  20.  loii.  MACHINE  FOR 
SOLDERING  METAL  PLATES.  Henry  P. 
A.  A.  Eichmann  of  Corona,  N.  Y.  A  machine 
for  soldering  copper  and  steel  plates  together. 
Such  plates  or  sheet  metal  are  used  in  the 
manufacture  of  metal  encased  window  frames 


and  doors.  The  copper  forms  the  protection 
and  the  steel  gives  the  strength.  The  sheets 
to  be  soldered  are  fed  through  the  machine 
and  rolls  carry  the  flux  and  the  solder,  after 
which  further  rolling  presses  the  whole  to- 
gether and  produces  a  practically  solid  com- 
posite  sheet. 

995,298,  June  13,  1911.  METHOD  OF 
FORMING  CLOTH  WITH  A  SIMULAT- 
ED METALLIC  SURFACE.  Frank  A. 
Price  of  Elgin,  111.  The  cloth  is  treated  with 
a  mixture  of  flour  paste,  soap  and  white  glue, 
and  after  drying,  the  whole  is  coated  with  lin- 
seed oil  and  allowed  to  dry.  A  mixture  of 
japan  and  oil  is  then  applied  so  that  it  be- 
comes tacky  when  a  bronze  powder  of  any 
desired  kind  is  applied.  Such  cloth  may  be 
rolled  up  without  danger  of  cracking  and  has 
the   appearance   of   metal. 

993.953,  ^fay  30,  I9ri.  MOLDERS'  FLASK 
AND  BAR  THEREFOR..  Royer  S.  Buch 
of  Elizabethtown,  Pa.  An  improved  form  of 
metal  bar  for  use  in  sand  molding.  The  bar 
is   provided   with  holes    (the   bar   is   made   of 


.rfii'i  .  '' -U ^LL  -.. ,.  I    11 '■■ : 

-     — -^ 


993,631,  Mav  30,  1911.  METHOD  OF 
MANUFACTURING  HOLLOW  METAL 
RODS,  BARS,  AND  THE  LIKE.  Arthur 
Young  and  Thomas  Rowlands  of  Sheffield, 
England.  The  method  is  used  for  producing 
small  hollow  rods,  and  although  applied  to  all 


sheet  steel)  into  vvhic.    :    :  ^      !   .  driven  so 

that  their  length  may  be  varied.  These  nails 
then  act  as  the  sand  support  and  may  be 
varied  to  suit  any  kind  of  a  pattern. 


metals,  is  adapted  more  particularly  to  the 
making  of  steel  drill  r9ds.  A  hollow  rod  is 
rolled  down  while  hot  and  compressed  air 
forced  into  the  hole  in  the  center  while  the 
rolling  is  taking  place,  thus  preventing  its 
closing. 

992,853,  May  23,  191 1-  IXGOT  CASTING 
MACHINE.  George  M.  Clark  Jr.  of  Lynn, 
Mass.  An  apparatus  for  casting  ingots  of 
linotype  metal,  stereotype  metal  or  other  soft 


metals.  The  metal  is  melted  in  an  iron  pot 
and  then  forced,  by  means  of  a  pump,  into  the 
molds.  The  molds  are  water  jacketed  and 
closed  so  that  the  ingots  are  not  only  uniform 
but  smooth  on  all  sides. 

993,338,  Mav  30.  191 1.  PROCESS  OF  RE- 
DUCING METALLIC  OXIDES  OR 
OTHER  COMPOUNDS  OF  VANADIUM, 
MOLYBDENUM,  TUNGSTEN  OR  SIM- 
ILAR METALS  AND  OF  PRODUCING 
ALLOYS  OF  THESE  METALS.  Metallic 
manganese  is  used  as  the  reducing  agent  and 
the  oxide  of  the  metal  to  be  reduced  is 
heated  with  it,  together  with  a  flux. 

995,568,  June  20,  191 1.  TUBE  BENDING 
APPARATUS.  Geo.  H.  Reynolds  of  Mans- 
field Depot,  Conn.  Assignor  to  the  General 
Fire  Extinguisher  Co.  of  New  York  City. 
The  object  of  the  apparatus  is  to  prevent  the 
cracking  or  fracturing  of  the  tube  when  it  is 
being  bent.  The  tube  is  bent  around  guide 
blocks  operated  by  hydraulic  pressure  so  that 
anv  tendency  to  flatten  at  the  bend  is  ofi'set. 
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The  Tennessee  Stove  Company,  of  Chatta- 
nooga. Tenn.,  manufacturers  of  stoves,  have 
had  plans  drawn  for  a  new  nickel  plating  de- 
partment. 

The  Wright  Chemical  Co.,  38  Park  Row, 
New  York  City,  with  works  at  Kenilworth, 
N.  J.,  are  prepared  to  supply  lacquer  manu- 
facturers with  nitro-cellulose  (soluble  cotton) 
for  the   manufacture  of  lacquer. 

At  the  Railway  Master  Mechanics'  and 
]\Iaster  Car  Builders'  Convention  held  in  At- 
lantic Citv,  X.  J.  on  June  14-^1,  the  Coe  Brass 
Mfg.  Co.',  of  Torrington,  Conn.,  had  an  ex- 
tensive exhibit  of  extruded  metals  in  a  great 
variety  of  forms  for  use  in  car  trimmings,  or- 
naments and  for  structural  work. 

Albert  F.  Shore  of  the  Shore  Instrument  & 
Mfg.  Co.,  555  West  22nd.  St.,  New  York  City, 
has  been  awarded  the  John  Scott  Legacy 
Medal  and  Premium  by  the  Franklin  Institute 
for  the  invention  of  the  scleroscope  for 
testing  the  hardness  of  metals. 

The  Chase  Rolling  :\Iill  Co.  of  Waterbury, 
Conn.,  manufacturers  of  rolled  brass,  are 
sending  out  a  circular  to  the  trade  stating  that 
their  base  price  for  brass  sheet,  wire  and  rod 
of  13H  cents  per  lb.,  effective  June  15th,  has 
been  withdrawn  as  their  competitors  have  an- 
nounced a  lower  price  under  date  of  July  ist. 

The  new  plating  room  of  the  Ontario  Silver 
Co.,  ^luncie,  Ind.,  has  been  completed  and 
is  now  ready  for  occupancy.  It  has  not  yet 
been  equipped  and  it  is  expected  that  all 
the  machinery  and  appliances  will  be  ready 
before  Sept.  ist.  The  manufacture  of  silver 
plated  flat-ware  and  cutlery  is  carried  on  by 
the  company. 

The  Consolidated  Casting  Co.,  of  Mechan- 
icsville,  N.  Y.,  have  gone  into  bankruptcy  and 
Leonard  F.  Lynd  has  been  appointed  receiver 
to  temporarily  continue  the  business  of  the 
company.  This  company  was  recently  orga- 
nized and  was  the  result  of  the  consolidation 
of  the  W.  F.  Greene  Co.,  of  ]\Iechanicsville, 
N.  Y.,  and  the  Turnbull-Smith  Co.,  of  Syra- 
cuse, N.  Y.,  manufacturers  of  stove  trim- 
mings, metal  specialties,  and  also  brass  foun- 
ders and  electroplaters. 

The  .Artistic  Bronze  Co.,  of  South  Norwalk, 
Conn.,  ranufacturers  of  cabinet  and  builders' 
hardware,  cast  brass  and  furniture  trimmings, 
have,  as  announced  in  our  June  issue,  pur- 
chased a  tract  of  land  on  Fairfield  Ave., 
Bridgeport,  Conn.,  and  will  erect  a  new  plant 
upon  it.  Plans  are  now  being  prepared  and 
the  factory  is  to  cost  about  $10,000.  The  con- 
tracts have  been  let  and  work  commenced. 
The  location  is  on  Fairfield  Ave.,  near  the 
west  end  railroad  crossing  of  the  X.  Y.  X^.  H. 
&  H.  R.  R.  A  new  brass  foundry  and  plating 
room  will  be  built.  The  business  will  be  re- 
moved from  South  Xorwalk.  Conn.,  to 
Bridgeport,  Conn.,  when  the  new  plant  has 
been  completed. 


J.  M.  Betton,  manufacturer  of  the  Druck- 
lieb  Injector  Sand  Blast,  has  moved  his  office 
from  178  Washington  St.,  to  14  Park  Place, 
Xew  York  City. 

C.  Roese  &  Co.,  manufacturers  of  ecclesias- 
tical metal  work,  art  metal  workers,  electro- 
platers,  gilders  and  brass  finishers,  have  re- 
moved from  Clarke  St.,  to  loi  Barrow  St.. 
Xew  York  City. 

The  Precision  Die  Casting  Company  are 
now  manufacturing  die-castings  for  the  trade. 
Their  plant  is  located  at  424  South  West  St., 
Syracuse,  X.  Y.,  and  a  specialty  is  made  of 
die-cast  bearings  in  white  brass  and  babbitt- 
metals. 

The  Imperial  Mfg.  Co.,  of  Warren,  Pa., 
manufacturers  of  saddlery  hardware  and 
metal  specialties,  are  to  establish  a  Canadian 
factory  in  Welland,  Out.  A  site  has  been  pur- 
chased at  Patterson  Ave.,  and  ^^lajor  St.,  and 
the  construction  of  the  necessary  buildings 
will  be  commenced  at  once. 

The  Superior  ]\Ietal  Products  Company 
has  been  incorporated  in  Elyria,  Ohio,  with 
a  capital  stock  of  $15,000  to  manufacture 
stamped  metal  goods.  Electroplating  in  nickel 
and  brass  will  be  carried  on.  The  incorpora- 
tors are  H.  E.  Hall,  L.  H.  Lang,  L.  J.  Zeager. 
M.  C.  Powers  and  U.  J.  Smith.  The  plant  is 
at  Lodi  and  Xorth  Sts. 

The  Parkhurst  Die  Casting  ]Machine  Co.. 
recently  incorporated,  have  established  plants 
in  Anderson,  Ind.,  and  in  Dayton,  Ohio  in 
which  die  castings  will  be  made.  It  is  the 
intention  of  the  company  to  establish  plants  iii 
a  number  of  other  localities.  The  officers  of 
the  company  are :  President,  Winfield  T.  Dur- 
bin ;  vice-president,  Layton  M.  Parkhurst : 
secretary  and  treasurer,  \\'illiam  X'.  Durbin. 

It  is  expected  that  the  new  plant  of  the 
Vanadium  Metals  Co.,  at  Groton,  Conn.,  will 
be  ready  for  occupancy  about  July  15th.  The 
business  of  the  company  will  then  be  removed 
from  East  Braintree.  Mass..  to  Groton.  The_ 
manufacture  of  large  and  small  castings  of 
vanadium  bronze  will  be  carried  on  and  very 
much  increased  facilities  will  be  had.  This 
company  was  the  first  to  use  vanadium  in  the 
bronzes  and  have  since  made  a  specialty  of 
these  alloys  for  structural  work.  \^ictor 
Lassen  is  the  general  manager  of  the  plant. 

The  Bates  &  Peard  Annealing  Furnace 
Company  of  Prescott,  England,  have  apooint- 
ed  F.  J.Reville,  29  Broadway,  Xew  York  City, 
agent  for  their  furnaces  in  the  United  States. 
The  Xew  York  agency  was  left  vacant  by  the 
recent  death  of  C.  M.  Dally.  This  company 
manufacture  the  Bates  &  Peard  annealing 
furnace,  by  means  of  which  it  is  possible  to 
anneal,  copper,  brass,  bronze.  German-silver, 
sterling-silver,  gold  alloys  without  oxidation 
so  that  the  metal  will  come  out  of  the  furnace 
in  a  bright  and  soft  condition  which  requires 
no  pickling  or  dipping. 


THE    BRASS   ^\ORI.L> 


WS 


The  Bristol  Company.  W'aterbury,  Conn., 
manufacturers  of  recording  instruments,  are 
erecting  a  two  story  tire-proof  building  which 
is  to  be  used  as  a  dipping  department  and  for 
oil  storage. 

Owing  to  differences  having  arisen  among 
the  partners  the  United  Brass  Mfg.  Co.,  of 
Cleveland.  Ohio,  manufacturers  of  plumbers' 
brass  goods,  have  petitioned  the  courts  for  a 
dissolution. 

The  Standard  Underground  Cable  Co.,  of 
Perth  Amboy.  X.  J.,  manufacturers  of  copper 
and  brass  wire,  insulated  wire  and  cable,  have 
completed  plans  for  their  branch  plant  in 
Hamilton.  Canada.  It  will  comprise  of  two 
buildings.  60x300  feet  and  60x150  ifeet, 
three  stories  high  and  of  steel  construction. 

The  Castle  Lamp  Co.  of  Amesbury,  Mass., 
are  to  build  a  new  plant  at  Elmira,  N.  Y., 
for  the  manufacture  of  automobile  lamps. 
This  company  was  formerly  the  Atwood  IMfg. 
Co.  The  plans  for  the  new  plant  show 
a  building  60  x  300  feet.  The  Willys-Over- 
land Company  of  Indianapolis,  Ind.,  automo- 
bile manufacturers  are  interested  in  the  com- 
pany. Polishing  and  plating  equipment  will 
be  needed. 

The  New  Era  Lustre  Co.,  of  New  Haven, 
Conn.,  manufacturers  of  high  grade  lacquers, 
announce  to  the  trade  that  the  recent  sharp 
advance  in  the  price  of  fusel-oil  and  amyl- 
acetate  must,  of  course,  necessitate  a  corres- 
ponding advance  in  the  price  of  lacquer ;  but 
as  they  figure  their  profit  as  low  as  consistent 
with  good  business,  and  their  expense  is  very 
low,  low  quotations  can  be  made  upon  their 
various  grades  of  products.  They  state  that 
they  desire  an  opportunity  to  prove  it. 

Smith  &  Richardson,  Attleboro,  Mass.,  an- 
nounce that  their  "Imperial  Polishing  Tank" 
or  "Tubbing  Machine"  is  used  for  tumbling 
small  metal  goods,  either  for  cleaning  or  bur- 
nishing them  with  steel  balls.  The  manufac- 
turer of  jewelry,  metal  novelties,  optical  goods 
and  other  small  metal  articles  will  find  it  a 
great  cost  reducer.  The  machine  is  fitted 
with  bronze  castings  and  they  state  it  will, 
therefore,  outwear  any  other  polishing  tank. 
The  machine  is  not  expensive  and  can  be  used 
by  those  who  desire  an  economical  outfit. 

The  Niagara  Falls  Metal  Stamping  Works 
of  Niagara  Falls,  "N.  Y.,  have  let  a  contract 
for  an  addition  to  their  present  buildings. 
It  will  give  them  two  floors  and  a  liascmcnt, 
each  60  X  100  feet.  The  basement  will  con- 
tain a  fire  proof  vault  for  storing  dies.  Work 
has  already  commenced  upon  the  buildings 
and  it  is  expected  that  they  will  be  ready  for 
occupancy  some  time  in  August.  \\  hen  the 
new  addition  is  cciuippc<l  thev  will  liavo  the 
best  of  facilities  fur  manufacturing.  This  will 
be  the  third  enlargement  in  seven  years.  The 
manufacture  of  stam])ed  brass,  copper,  alum- 
i-ium,  tin  and  other  metal  specialties  is  carried 
as  well  as  jobl)ing  work.  House  numbers  and 
street  signs  are  likewise  made.  Electroplating 
is   carried   on. 


The  Menominee  Electrical  Works  of  Me- 
nominee, Mich.,  is  to  start  a  new  department 
for  the  manufacture   of   electric  ventilators. 

The  Buffalo  Wire  Works  Co.,  Inc.,  of 
P)uffalo,  N.  Y.,  manufacturers  of  wire  cloth 
and  wire  goods,  arc  erecting  a  building  35  x  60 
feet,  four  stories  high.  The  first  two  floors 
will  be  used  as  offices  and  the  remainder  for 
storage. 

The  Bontempi  Uust-Prooting  Company,  1 1 1 
Broadway,  New  York  City,  are  to  build  a  new 
plant  in  Bridgeport,  Conn.,  for  carrying  on 
rust  proofing  for  the  trade.  This  rust  proof- 
ing process  is  applied  to  iron  and  steel  goods 
of  all  kinds.  The  contract  for  the  furnaces 
has  been  let  to  the  W.  S.  Rockwell  Co.,  50 
Church  St.,  New  York  City. 

Owing  to  the  death  of  H.  Hirschbach,  pro- 
prietor of  the  U.  S.  Electro-Chemical  Co.,  78 
Lafayette  St.,  New  York  City,  the  business 
has  been  discontinued.  This  company  was  en- 
gaged in  the  manufacture  of  various  electro- 
plating salts,  particularly  salts  for  gold  plating- 
and  coloring  and  the  trade  was  carried  on 
more  particularly  among  the  small  jewel- 
ers throughout  the  country  wlio  do  electrt)- 
plating  upon   a   limited   scale. 

The  United  States  Aluminum  Com- 
pany, 42  Broadway,  New  York  City,  announce 
to  the  trade  that  they  are  prepared  to  supply 
aluminum  alloys  in  ingots  in  large  and  small 
lots.  Their  prices  will  be  found  right  and 
they  supply  the  trade  with  any  grade  that  is 
desired  to  meet  special  or  regular  require- 
ments. Aluminum  ingot  consumers  should 
correspond  with  them  before  placing  orders 
elsewhere  as  they  desire  the  opportunity  to 
quote. 

The  American  Manganese  Bronze  Co., 
Holmcsburg.  Pa.,  and  office  at  99  John  St., 
New  York  City,  are  sending  out  to  the  trade 
a  serviceable  wallet  for  pocket  use  which 
will  prove  useful  and  valuable.  Inside  the 
characteristics  of  the  various  bronzes  made 
by  the  company  are  given,  so  that  one  may  be- 
come fully  conversant  with  what  may  be  done 
with  them,  and  also  what  class  of  goods  are 
made  by  the  company.  The  wallet  is  in- 
tended for  filing  private  papers  and  similar 
uses. 

The  Davis- Bournonville  Company,  90  West 
St.,  New  York  City,  have  been  appointed  ex- 
clusive selling  agents  for  the  National  Pneu- 
matic Company  and  the  Davis-Bournonville 
Acetylene  Development  Co.,  for  the  welding, 
cutting  apparatus  and  other  appliances  and 
processes  controlled  by  these  companies.  The 
working  capital  and  executive  ability  have 
also  been  greatly  increased.  The  business  of 
tlie  comi)any  has  been  divided  with  Eastern 
oflice  in  New  York  City  and  the  Western 
Department  with  the  Chicago  Welding  De- 
partment at  515  Laflin  St..  a  division  of  the 
National  Pneumatic  Company.  It  is  expected 
that  this  consolidation  will  greatly  increase 
the  development  rif  acetylene  welding  and 
cutting. 
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The  Regina  Company  of  Rahway,  X.  J., 
manufacturers  of  music  boxes,  have  com- 
menced the  manufacture  of  vacuum  or  pneu- 
matic cleaners  operated  by  an  electric  motor. 

The  new  factory  of  the  Gilbert  Mfg.  Co.,  in 
Toronto,  Canada  is  now  completed.  The 
manufacture  of  metal  hollow-ware,  nickel 
plated  goods  and  brass  and  copper  wares  will 
be  carried  on. 

The  Acklin  Stamping  Company,  recently  or- 
ganized at  Toledo,  Ohio  have  completed  a 
new  plant  on  Dorr  St.  in  that  city,  and  which 
is  now  in  operation.  Stampings  of  sheet 
steel,  copper,  brass,  and  aluminum  will  be 
made. 

The  Barr  Brothers-Rogers  Cutlery  Co., 
-formerly  of  Eugene,  Oregon,  have  obtained 
the  plant  in  Oakland,  Cal.,  formerly  occupied 
by  the  White  Ornamental  Iron  Co.  and  will 
shortly  start  on  the  manufacture  of  cutlery 
and  steel  tools  on  an  extensive  scale. 

J.  F.  Brown,  president  and  owner  of  the 
Ontario  Brass  &  Copper  Co.,  of  New 
Toronto,  Canada,  has  retired  from  the  retail 
furniture  business  and  will  devote  his  entire 
attention  to  the  rolling  mill.  An  extensive 
addition  will  be  made  to  the  plant. 

The  laboratories  of  Fitzgerald  &  Bennie, 
Niagara  Falls,  X.  Y.,  have  been  moved  to 
Highland  and  Whirlpool  Aves.,  where  new 
and  conuTiodious  quarters  have  been  obtained. 
Much  better  facilities  are  now  had.  Research 
work  in  electrometallurgy  and  electrochemis- 
try is  carried  on. 

The  new  plant  of  the  Baird  Machine  Co., 
(now  of  Oakville,  Conn.),  in  Stratford,  Conn., 
is  progressing  rapidly  and  will  be  completed 
"before  the  end  of  the' summer.  The  new  plant 
is  located  in  the  main  line  of  the  X.  Y.  X.  H. 
&  H.  R.  R.  near  Bridgeport,  Conn.,  and  is  an 
■excellent  location  for  manufacturing. 

The.  Michigan  Copper  &  Brass  Co.,  of  De- 
troit, ^Uch.,  manufacturers  of  rolled  brass  and 
copper,  wire,  rods  and  tubing,  are  sending  out 
to  the  trade  their  new  price  list.  They  have 
departed  from  the  usual  list  of  the  brass  trade 
and  have  compiled  a  catalogue  which  they  be- 
lieve is  more  convenient  than  anything  that 
"has  yet  been  issued.  It  is  intended  for  gener- 
al distribution. 

The  suit  brought  by  the  Globe  Machine  & 
Stamping  Co.,  of  Cleveland,  Ohio,  against 
the  Abbott  Ball  Co.,  of  Hartford,  Conn.,  has 
been  decided  in  favor  of  the  Abbott  Ball  Co., 
by  Judge  Piatt  in  the  United  States  Circuit 
Court.  The  suit  was  brought  an  account  of 
the  manufacture  of  the  Abbott  tumbling  barrel 
by  the  .'\bbott  Ball  Co.,  after  they  had 
assigned  interest  in  the  patent  to  the  Globe 
Machine  &  Stamping  Co.  The  .\bbott  Ball 
Co.  set  up  the  counter  claim  that  the  Globe 
Machine  &  Stamping  Co.  had  not  lived  up  to 
the  agreement  in  that  they  had  not  manufac- 
tured the  barrel,  and  Judge  Piatt  so  decided 
the  case  in  favor  of  the  Abbott  Ball  Co.  This 
tumbling  barrel  is  used  for  burnishing  work 
by  tumbling  with  steel  balls. 


The  Howe  Scale  Company  of  Rutland,  Vt., 
manufacturers  of  scales,  are  to  erect  a  new 
foundry  and  are  making  preliminary  plans  and 
surveys  for  it. 

The  new  iron  foundry  of  the  Buckeye  Iron 
&  Brass  Works  of  Dayton,  Ohio,  is  to  be 
ready  about  August  is't.  It  will  be  83  x  160 
feet. 

The  Elkhart  Musical  Instrument  Co.,  has 
been  incorporated  in  Elkhart,  Ind.,  with  a  cap- 
ital stock  of  $10,000  to  manufacture  musical 
instruments. 

The  damage  by  the  recent  fire  to  the  plant 
of  the  Star  Brass  Works  Co.,  1719  Baltimore 
Ave.,  Kansas  City,  ^lo.,  amounted  to  about 
$5,000. 

The  Buck  Plating  Company  has  been  incor- 
porated in  Great  Valley,  X.  Y.,  with  a  capital 
stock  of  $40,000  to  manufacture  plated  ware. 
The  incorporators  are  G.  H.  Robinson,  W.  D. 
Pemberton  and   E.   Ostrander. 

The  Harshaw,  Fuller  &  Goodwin  Co.,  of 
Cleveland,  Elyria,  Ohio  and  Xew  York  City, 
and  Eastern  office  at  Bridgeport,  Conn.,  are 
sending  out  a  circular  to  the  trade  describing 
the  types  of  Eager  dynamos  that  they  handle. 

Edwin  Pratt  &  Son,  Wire  and  Iron  Works, 
165  Court  St.,  Kankakee,  111.,  manufacturers 
of  plain  and  ornamental  wire  work,  are  in- 
stalling a  plant  for  doing  hot  tinning  on  their 
wire  goods. 

The  Hawley  Down  Draft  Furnace  Co.  of 
Chicago,  111.,  the  well  known  furnace  manu- 
factures, have  purchased  a  tract  of  land  in 
Easton,  Pa.,  and  will  build  a  new  plant  upon 
it.     The  tract  comprises  five  acres. 

The  Lumen  Bearing  Co.  of  Buffalo,  X.  Y., 
has  issued  the  second  series  of  their  booklets 
on  metals.  It  is  entitled  "Aluminum"  and  a 
history  and  description  of  this  metal  is  given 
in  it.  '  The  booklet  will  be  sent  to  those  who 
desire  it. 

E.  P.  Webster,  185  Berkshire  Ave.,  Bridge- 
port, Conn.,  has  started  in  the  manufacture  of 
small  metal  novelties.  ^Ir.  Webster  was  for 
number  of  years  connected  with  the  Smith  & 
Egge  Company  of  this  city.  One  of  the  arti- 
cles manufactured  will  be  a  pencil  sharpener 
of  a  design  not  heretofore  manufactured.  A 
company  called  the  Weblock  Company  has 
been  formed  for  manufacturing  the  novelties. 

The  Haas  Bros.  Supply  Company  has  suc- 
ceeded the  Haas  Bros.  Co.  of  Xewark,  X.  J.. 
and  has  taken  over  the  assets,  good  will  and 
liabilities  of  the  latter  company.  The  scope 
of  the  business  will  now  be  increased.  Addi- 
tional capital  has  been  subscribed  and  influ- 
ential men  have  become  stockholders  and  di- 
rectors of  the  new  company.  The  manage- 
ment will  continue  as  before.  The  office  and 
warehouse  have  been  moved  to  55-57  Lafay- 
ette St.  in  Xewark.  The  manufacture  of 
buffing  and  polishing  compositions,  tumbling 
and  burnishing  soaps  and  compounds,  and 
other  specialties  for  the  plating  and  metal 
trades  is  carried  on. 
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The  Franklin  Boiler  Works  of  Troy,  N.  Y., 
are  now  manufacturing  babbitt  and  bearing 
metals   for  the  trade. 

The  Mascot  Stove  Works,  Dalton,  Ga., 
stove  manufacturers  have  increased  their  cap- 
itals tock  to  $25000  and  will  enlarge  their 
plant. 

The  capital  stock  of  the  Dalton  Adding 
Machine  Co.,  of  St.  Louis,  Mo.,  manufactur- 
ers of  computing  machines,  has  been  increased 
from  $1,000,000  to  $1,500,000. 

The  Rome  Mfg.  Co.,  of  Rome.  X.  Y.,  man- 
ufacturers of  sheet  metal  hollow-ware,  are  to 
build  an  addition  to  their  plant.  It  will  be 
40  X  160  feet  and  two  stories  high. 

The  new  plant  of  the  Buckeye  Aluminum 
Co.,  at  Wooster,  Ohio  is  practically  completed 
and  w'ill  shortly  be  placed  in  operation.  The 
manufacture  of  aluminum  hollow-ware  is 
carried. 

The  Chicago  Ornamental  Iron  Works,  37th. 
St.,  and  Stewart  Ave.,  Chicago,  111.,  manufac- 
turers of  ornamental  iron  and  metal  work, 
are  to  build  a  two  story  addition  to  their  pres- 
ent plant  at  a  cost  of  $30,000. 

The  H.  W.  Johns-Manville  Co.,  100  William 
St.,  New  York  City,  have  recently  placed  on 
the  market  a  new  soldering  paste  called 
"Solderall."  It  is  put  up  in  collapsible  tubes. 
The  flux  is  incorporated  with  the  solder. 

The  Canada  IMetal  Co.,  of  Toronto,  Canada 
are  now  located  in  their  new  factory  on 
Fraser  Ave.  Railway  sidings  have  been  laid 
to  the  works  and  the  factory  is  fully  equipped 
with  the  most  modern  appliances  for  the  pro- 
duction of  their  goods. 

The  Wrought  Iron  Range  Co.,  St.  Louis, 
Mo.,  manufacturers  of  stoves  and  ranges, 
have  purchased  a  tract  of  land,  11  acres  in 
extent  along  the  terminal  belt  line  in  that  city 
and  will  build  new  shops  at  an  expense  of 
$400,000. 

Ernest  B.  Jackson  who,  for  twenty-five 
years  has  been  in  the  employ  of  the  company, 
has  been  appointed  purchasing  agent  of  the 
Waltham  Watch  Co.,  of  Waltham,  Mass.,  to 
succeed  Charles  J.  Olney  Jr.  recently  elected 
secretary  of  the  company. 

The  Sandoval  Zinc  Company,  410  North 
Peoria  St.,  Chicago,  111.,  are  manufacturers  of 
high  grade  spelter  and  pig  lead  to  meet  all 
requirements.  Their  smelter  is  at  Sandoval, 
Marion  County,  111.,  and  they  would  be 
pleased  to  make  quotations  for  either  spelter 
or  lead  to  meet  any  desired  requirements.  In- 
quiries will  be  given  pmnipt  and  careful  at- 
tention. 

Permit  has  been  issued  fur  the  new  tactorv 
of  the  Artistic  Bronze  Company  at  Bridge- 
port Conn.  The  plant  will  be  located  at  Fair- 
field Ave.  and  Ash  St.  and  a  new  brass  foun- 
dry will  be  built  as  well  as  a  new  plating 
room.  The  company  is  now  located  at  13 
Union  St.,  South  Xorwalk,  Conn.,  and  the 
manufacture  of  cabinet  hardware  is  carried 
on. 


The  American  Glyco  Metal  Co.,  l6th.  and 
Rockwell  Sts.,  Chicago,  111.,  manufacturers  of 
babbitt-metals,  are  to  enlarge  their  plant. 

Applications  for  a  Receiver  for  the  Camden 
Metal  Co..  of  Camden,  N.  J.,  brass  founders, 
has  been  filed  with  liabilities  of  $30,000  and 
assets  of  $7,500. 

The  Yale  Novelty  Co.,  Leominster,  Mass., 
have  brought  out  a  new  metal  hinge  and  clask 
for  barettes  which,  it  is  claimed,  is  a  radical 
improvement  over  anything  yet  manufactured. 

Bakelite,  the  new  material  for  lacquers, 
enamels  and  solid  articles,  is  being  marketed 
in  Canada  by  Plastics,  Ltd.,  148  Van  Home 
St.,  Toronto,  Canada. 

Paul  V.  Thiery,  formerly  of  the  firm  of 
Wm.  B.  Kerr  &  Co.,  Newark,  N.  J.,  manu- 
facturing silversmiths,  died  in  Ridgewood.  N. 
J.,  on  July  2nd,  aged  52  years. 

The  Fort  Wayne  Electric  Works  of  Fort 
Wayne.  Ind.,  has  been  merged  with  the  Gen- 
eral Electric  Co.,  of  Schenectady,  N.  Y.,  and 
will,  hereafter,  be  known  as  the  Fort  Wayne 
Electric  Works  of  the  General  Electric  Co. 

The  Canadian  Yale  &  Towne.  Ltd.,  has  been 
incorporated  in  St.  Catherines,  Ont.,  where 
the  new  factorv  of  thi.s  companv  will  be  built. 
H.  R.  Towne,"  J.  H.  Towne.  W.  C.  Allen,  J. 
B.  Milliken,  and  L.  H.  Porter  are  the  incor- 
porators and  the  capital  stock  is  $100,000. 

The  Ansonia  Brass  &  Copper  Co.,  99  John 
St.,  New  York  City  issue  a  booklet  on  Tobin 
Bronze  which  will  be  sent  to  anyone  who 
desires  it,  and  in  which  all  the  information 
about  this  non-corrosive  and  strong  bronze 
is   given. 

Ernest  J.  Vatier.  gold  and  silver  founder, 
30  Franklin  St.,  Newark,  N.  J.,  has  been  ar- 
rested upon  the  charge  of  embezzling  gold 
from   Frisch   Bros.,  and  the  Wordley,  AUsop 

6  Bliss  Co.,  of  that  city,  and  has  been  held 
in  $1,000  bail.  It  is  stated  that  he  retained 
gold   supplied   him   for   making  castings. 

The  largest  radiator  in  the  world  has 
recently  been  manufactured  in  Dresden,  Ger- 
many.    It  is  made  of  aluminum  and  is  4  ft. 

7  in.  square  and  8  in.  deep.  It  is  to  be  used 
on  an  air  ship.  It  weighs  but  145  "^s.  and 
holds  209  lbs.  of  water.  The  use  of  aluminum 
for  a  radiator  of  this  kind  is  something  new 
and  has  not  been  tried  before.  Copper  or 
brass  are  generally  employed,  and  for  air 
ships,  no  radiator  at  all  has  been  employed. 

Involving  some  of  the  most  promment  bus- 
iness men  of  Seattle.  Wash.,  charges  of  a 
conspiracy  to  defraud  the  Government  of 
thousands  of  dollars  were  recently  revealed 
bv  the  arrest  of  Eniar  Goldberg,  manager  of 
the  Seattle  branch  of  the  Great  Western 
Smelting  &  Refining  Co.,  of  Chicago,  111..  W. 
.\.  Corder.  manager  of  the  W.  A.  Corder 
Machinery  Supply  Co..  and  Edwin  F.  Meyer. 
princii)al  clerk  in  the  office  of  the  general 
storekeeper  at  the  Navy  Yard,  ^uget  Sound, 
upon  indictments  returned  by  the  Federal 
Grand  Jury  of  Tacoma.  Bonds  were  fur- 
nished   by    the   three   parties. 
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Thcie  Prices  are  net  and  are  for  moderate  quantities.       Smaller    quantities   command   higher 

prices.      Prices  subject  to  fluctuation. 


Acetone,    pure,    98-99% fb- 

Acid,   Acetic,   pure,   30% m. 

Acid,  Arsenious   (White    Arsenic)   lb. 

Acid,    Benzoic     JJ- 

Acid,  Boracic   (Boric),  pure id. 

Acid,   Hydrochloric,    see  Acid,   Muri- 
atic. ^ 

Acid,   Hydrofluoric,    30% rb. 

Acid,   Hydrofluoric,    50% tb. 

Acid,    Muriatic,    20° lb. 

Acid,    Muriatic,    c.   p.,    20° lb. 


Nitric,    38° ^■ 

Nitric,    40° Fb. 

Nitric,    42° lb. 

Nitric,    c.   p., rb- 

Sulphuric,    66° lb. 

Sulphuric,    c.    p lb. 

Alcohol,     Wood gal. 

Alcohol,    Denatured    gal. 

lb. 


Acid 
Acid, 
Acid, 
Acid, 
Acid, 
Acid, 


20° 
Ammonia 

26° 
Ammonia 
Ammonium 
Ammonium 


.22 

.07 
.20 
.55 
.12 


.04 
.10 
.02 

.07 

.05% 

.05  78 

.0614 

.08 

.01% 

.06 

.50 

.55 

.04 

.07 

.201/2 


Alum      

Ammonium    Sulphate    ro. 

Aluminum,    Metallic,    in    Ingots... rb. 
Aqua-Fortis,   see  Acid,  Nitric. 
Ammonia     Water    (Aqua- Ammonia), 

tb. 

Water    (Aqua- Ammonia), 

lb. 

Water,    c.    p lb. 

Carbonate,    lump lb. 

Chloride       (Sal-Ammo- 

niac)       1^- 

Ammonium    Hydrosulphuret    lb. 

Ammonium    Sulphate    lb. 

Ammonium    Suphocyanate    lb. 

Amyl    Acetate    S^- 

Antimony      lb. 

Aisenic.    Metallic    • -Jb. 

Arsenic,   White    (Acid  Arsenious)    rb. 
Argols,  White   (Cream  of  Tartar)   lb. 

Asphaltum,     Commercial     tb. 

Asphaltum,    Egyptian    (Bitumen)    lb. 

Benzine     S^}- 

Benzol,    Pure    S^- 

Bismuth,    Metallic     ib. 

Bitumen,  see  Asphaltum. 
Blue-Vitriol,   see  Copper  Sulphate. 

Borax,   Crystals  or  Powdered lb. 

Borax   Glass    tt>- 

Cadmium,    Metallic    m. 

Carbon    Bisulphide    rb. 

Calcium       Carbonate       (Precipitated 

Chalk)      tt) 

Chrome-Green     lb- 
Copper,   Lake,    (carload)    lb. 

Copper,   Lake,    (cask)    It. 

Copper,    Electrolytic,    (carload)    .  .rb. 

Copper,    Electrolytic,    (cask)    lb. 

Copper,  Casting,    (carload)    lb. 

Copper,    Casting,    (cask)    lb. 

Copper  Acetate   (Verdigris)    lb. 

Copper   Carbonate,    dry    lb. 

Copper  Sulphate   (Blue-Stone)    ...lb. 
Copperas,   see  Iron   Sulphate. 
Corrosive  Sublimate,  see  Mercury  Bichloride. 
Cream-Tartar,    see   Potassium   Bitartarate. 

Cryolite     «>■  -12 

Cyanide,   see  Potassium  Cyanide. 

Dextrin     ^-  -15 

Emery    Flour    lb.  -04 

Emery,   F  F  &  F  F  F lb.  .03 

Flint,    powdered     lb.  01 

Fluor-Spar     lb.  01% 

P"usel-Oil     gal.  2.75 

Gold   Chloride    dwt.  .60 

Gum    Copal    lb.  .30 

Gum    Guiacum    lb.  .26 

Gum    Mastic    Tb.  .70 

Gum     Sandarac    lb.  .35 

Gum    Shellac,    brown    lb.  .50 

Gum   Shellac,   white    lb.  .60 

Iron    Perchloride    lb.  .25 

Iron    Sulphate    (Copperas)    lb.  .05 

r.ead  Acetate   (Sugar  of  Lead)    ...lb.  .15 

Lead,  Pig   lb.  .04% 


.04% 

.06% 

.08 

.15 

.12 

.30 

.07 

.50 
2.75 

.081/2 

.16 

.20 

.31 

.05 

.30 

.15 

.75 
2.00 


.10 
.35 
.75 
.10 

.10 
.50 

.12% 

.13 

.12% 

.12% 

.121^ 

.12% 

.35 

.25 

.09 


Lead.    Red tb.  .12 

Lead,   Yellow  Oxide    (Litharge)    ..lb.  .12 
Liver   of   Sulphur,    see  Potassium   Sulphide. 

Manganese,  Ferro,   80%   tb.  .10 

Manganese,   Metallic,   pure   lb.  .75 

Magnesium,    Metallic    lb.  l.BO 

Mercury  Bichloride   (Corrosive  Sub- 

li-mate)      lb.  .93 

Mercury,    Metallic    (Quicksilver) .  .lb.  .44 

Mercury   Nitrate    lb.  1.50 

Mercury   Oxide,   yellow    lb.  1.80 

Nickel      and     Ammonium      Sulphate 

(Double    Salts)     lb.  .16 

Nickel  Carbonate,  dry    lb.  .60 

Nickel   Chloride    lb.  .50 

Nickel    Metallic    lb.  .45 

Nickel   Sulphate    (Single   Salts)    ..lb.  .25 
Nitre    (Saltpetre),    see   Potassium    Nitrate. 
Oil  of  Vitriol,  see  Acid,  Sulphuric. 

Paraffine     lb.  .15 

Phosphorus,    yellow    lb.  .40 

Phosphorus,    red    lb.  1.10 

Pitch     tb.  .05 

Plaster  of  Paris,  Dental bbl.  4.00 

Platinum    Chloride    oz.  25.00 

Platinum    Metallic    oz.  44.50 

Potash-by- Alcohol,    in    sticks lb.  .50 

Potash,      Caustic      (Potassium     Hy- 
drate)       lb.  .08 

Potassium   Bichromate    lb.  .14 

Potassium    Bitartarate     (Cream     of 

Tartar)      lb.  .31 

Potassium  Carbonate    (Pearlash)   lb.  .10 

Potassium  Chlorate    lb.  .15 

Potassium    Cyanide    lb.  .25 

Potassium   Iodide    tb.  2.25 

Potassium  Nitrate    (Nitre    or    Salt- 
petre)       lb.  .10 

Potassium    Permanganate    lb.  .17 

Potassium,  Red  Prussiate   lb.  .60 

Potassium,   Yellow  Prussiate    ....tb.  .24 
Potassium    Sulphide    (Liver   of   Sul- 
phur)      lb.  .16 

Potassium  Sulphuret,  see  Potassium  Sulphld*. 

Potassium    Sulphocyanate    lb.  .70 

Pumice,    Ground    lb.  .05 

Quartz,    Powdered     tb.  .01 

Rosin,     Yellow tb.  .04 

Sal-Ammoniac,   see  Ammonium  Chloride. 
Sal-Soda,  see  Sodium  Carbonate. 

Silver    Chloride,    dry oz.  .75 

Silver    Cyanide    oz.  1.00 

Silver,    Fine    oz.  .52% 

Silver   Nitrate,   crystals    oz.  .50 

Soda- Ash      lb.  .05 

Sodium  Biborate,  see  Borax. 

Sodium   Bisulphite    tb.  .15 

Sodium   Carbonate    (Sal-Soda),  crys- 
tals      lb.  .02 

Sodium    Hydrate    (Caustic    Soda)    tb.  .05 
Sodium  Hydrate    (Caustic  Soda)    by 

Alcohol    (in    sticks)    lb.  .45 

Sodium    Hyposulphite     ("Hypo")    lb.  .04 

Sodium    Metallic    tb.  .90 

Sodium    Nitrate     tb.  .05 

Sodium   Phosphate    lb.  .09 

Sodium   Silicate    (Wa':er-Glass)    .  .lb.  .04 

Soot,   Calcined    lb.  .15 

Spelter,  see  Zinc. 

Sugar  of  Lead,  see  L  sad  Acetate. 

Sulphur    (Brimstone)     in    lump    .  .tb.  .05 

Tin     Chloride    lb.  .43 

Tin,    Metallic     lb.  .46% 

Turperttine,    Venice    tb.  .35 

Verdigris,   see  Copper  Acetate. 

Water,   Distilled    gal.  .15 

Water-Glass,  see  Sodium  Silicate. 

Wax,   Beeswax,   yellow    lb.  .45 

Wax.    Carnauba    tb.  .70 

Whiting   (Ground  Chalk)    lb.  .02 

Zinc    Carbonate,   dry    lb.  .19 

Zinc    Chloride     lb.  ,12 

Zinc,    Sulphate     tb.  .06 

Zinc,    (spelter)    tb.  .05% 
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Vanadium  in  tHe  Bronzes  and 
Brasses. 

While  the  value  of  vanadium  in  steel  has 
l)een  so  thoroughly  demonstrated  that  its  use 
is  now  quite  extensive  and  it  has  been  instru- 
mental in  producing  a  structural  material  in 
the  steel  that  has  heretofore  been  impossible 
to  obtain,  the  actual  value  of  vanadium  in  the 
non-ferrous  alloys,  such  as  the  bronzes  and 
brasses,  has  not  been   fully  worked  out. 

It  does  not  follow,  of  course,  that  analogy 
can  be  taken  into  consideration  in  comparing 
the  ferrous  and  the  non-ferrous  alloys  as  it 
frequently  happens  that  the  good  effect  of  an 
element  in  steel  ma\-  have  a  different  influence 
on  the  non-ferrous  alloys  or  metals.  We  will 
not  say  that  this  is  true  as  far  as  vanadium 
is  concerned,  but  so  far  it  has  not  been  dem- 
onstrated that  this  metal  imparts  to  the 
brasses  and  bronzes  any  remarkable  qualities. 
Such  a  condition,  however,  may  be  caused  by 
the  fact  that  very  little  investigation  has  been 
made  in  the  Held  and  it  is  quite  probable  that 
the  future  will  find  many  new  discoveries  of 
value. 

One  of  the  reasons  for  the  lack  of  knowl- 
edge regarding  the  effect  of  vanadium  on  the 
non-ferrous  alloys,  is  that  it  is  has  been  im- 
possible to  obtain  any  vanadium  alloy,  by 
means  of  which  the  vanadium  could  be  intro- 
duced, free  from  aluminum.  The  usual  meth- 
od of  introducing  the  vanadium  is  by  means 
of  cupro-vanadium,  an  alloy  of  copper  and 
vanadium,  and  this  always  contains  some  of 
the  aluminum  used  in  reducing  the  vanadium 
from  its  oxide.  Pure  vanadium  cannot  be  ob- 
tained, and  could  it  be  obtained,  its  melting 
point  is  so  high  that  it  could  not  be  used. 
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There  is  so'  little  known  in  regard  to  the 
effect  of  vanadium  on  the  non-ferrous  alloys 
that  a  large  field  for  investigation  is  open, 
and  when  carried  out  the  results  will  undoubt- 
edly show  some  interesting  properties,  at  least, 
and  probably  valuable  ones. 


Obtaining    a    BrigKt    Color    on 

Bronze  and   Composition 

Castings. 


Laccftiering'   MacKinists*    and 
Carpenters'  Tools. 


It  is  with  pleasure  that  we  notice  the  in- 
creasing practice  of  lacquering  machinists' 
and  carpenters'  tools.  It  is  one  of  the  prac- 
tices that  should  have  been  extensively  car- 
ried on  before  but  like  many  other  changes 
of  a  similar  nature,  it  has  been  slow  to  be- 
come a  general  custom. 

The  majority  of  machinists'  and  carpenters' 
tools  are  sold  with  a  bright  finish.  This  fin- 
ish, of  course,  must  be  preserved,  both  while 
in  stock  at  the  factory  of  the  maker,  and  at 
the  store  of  the  hardware  dealer.  It  has  al- 
ways been  the  custom  of  such  manufacturers 
to  coat  such  bright  tools  over  with  grease  in 
orde4-  to  protect  them  from  rusting.  While 
efficacious  (provided  the  grease  is  of  such 
a  character  that  it  will  not  rust  the  steel 
itself)  the  tools  thus  covered  are  not  only 
unsightly,  but  cannot  be  handled  by  the  cus- 
tomer without  soiling  his  hands.  In  other 
words,  the  use  of  grease  on  the  polished  steel 
work  is  quite  unsatisfactory. 

When  lacquer  is  used  for  coating  the 
bright  steel  goods,  it  not  only  protects  the 
steel  from  rusting,  but  leaves  it  bright  and 
clean.  There  are  few  customers  that  would 
really  know  that  lacquer  had  been  used  on 
the  goods.  The  tools  are  left  in  an  ideal  con- 
dition for  displaying  in  a  hardware  store  as 
they  remain  bright  indefinitely  and  the  lac- 
quer, being  so  thin,  does  not  interfere  with 
the  W'Orking  qualities. 

Dipping,  brushing  or  spraying  may  be 
employed  for  the  application  of  the  lac- 
quer and  about  the  only  thing  necessary  to 
bear  in  mind,  when  using  lacquer  on  steel 
tools,  is  to  use  one  that  is  adapted  for  the 
steel  and  does  not  change  the  color  of  the 
metal  when  applied.  In  other  words,  the 
steel  must  not  indicate  that  lacquer  has  been 
applied.  Many  of  the  large  hardware  man- 
ufacturers are  now  using  lacquer  on  their  fine 
steel  tools,  where  heretofore  grease  was  used. 


As  many  bronze  or  composition  castings 
are  found  in  the  trade  with  a  bright,  clean 
color,  brass  founders  frequently  desire  to 
obtain  a  similar  color.  This  color  is  particular- 
ly noticeable  on  the  best  grade  of  steam 
metal  goods,  and  many  persons  believe  it  is 
obtained  by  means  of  an  acid  dip.  This  is 
not  the  case,  however,  and  such  a  dip  is 
generally    unnecessary. 

The  color  on  bronze  and  composition  cast- 
ings is  obtained  quite  readily  by  plunging 
them  into  cold  water  when  they  are  dumped 
from  the  sand  mold  and  are  hot  While  a 
simple  operation,  there  are  a  number  of  con- 
ditions that  must  be  realized  before  the 
clean,  bright  color  can  be  obtained.  These 
conditions  are  as  follows  : 

The  bronze  or  composition  must  be  of  good 
quality.  If  it  contains  too  much  lead  or  iron, 
antimony  or  other  impurities  the  color  cannot 
be  obtained.  This  is  the  principal  reason  why 
the  average  brass  founder  cannot  obtain  the 
desired  color  on  his  work.  The  metal  is  not 
suitable  for  the  purpose  as  it  usually  con- 
tains too  much  lead. 

The  water  into  which  the  castings  are 
plunged  while  hot  must  be  clean  and  cold.  If 
warm,  the  color  is  not  as  good.  If  dirty, 
the  color  is  unsatisfactory.  Copper  mgot 
makers  have  realized  this  point  and  by  the 
use  of  clean,  cold  water  thej-  succeed  in  pro- 
ducing the  beautiful  rose-red  color  found  on 
the  best  grade  of  Take  copper  ingots. 

The  heat  of  the  castings,  at  the  time  they 
are  dumped  must  be  right.  The  hotter  it 
is  the  better,  but  there  is  a  limit  to  the  heat, 
of  course,  as  the  metal  is  brittle  if  handled 
when  it  is  too  hot.  Roughly  speaking,  how- 
ever, it  may  be  said  that  when  the  castings 
have  cooled  to  a  very  low  red,  it  is  time  to 
dump  them  from  the  mold  and  plunge  them 
in  the  water.  If  plunged  when  they  have 
cooled  too  much,  the  color  will  not  be  as 
good. 

The  plunging  of  castings  in  water  also 
serves  to  blow  out  the  cores  and  loosen  any 
sand  which  mav  adhere  to  the  surface. 


The  more  tin  a  steam-metal  mixture  con- 
tains, the  better  it  casts.  When  too  little  tin 
is  present,  the  castintr  shrinks  excessively. 
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Some  Observations  on  the  Klastic  Lrimit  of  Bronzes 
as  Indicated  by  tt\e  **Henning"  Recorder. 


By  Br'wrin  S.  Sperry. 


The  elastic  limit  of  the  hronzes  and  bra>ses 
has  always  been  subject  ti)  much  discussion 
and  determinations  by  the  ordinary  means, 
such  as  the  drop  in  beam  of  the  testing  mach- 
ine or  by  the  use  of  dividers,  have  given  re- 
sults   more    or    less    unsatisfactorv.      In     the 


to  it  has  often  resulted  in  the  rejection  of 
castings  or  ingot  metal  when  it  should  have 
been  accepted.  The  question  of  elastic  limit, 
while  not  of  so  much  importance  in  consider- 
ing the  constructive  qualities  of  bronzes,  is 
really   more   perplexing  than   any   other   phys- 


Fig. 


The  Riehle'  Testing  Machine  Upon  Which  Various  Tests  \\ere  iMade  with   the  Recorder. 


early  days  of  the  bronzes,  the  elastic  limit 
was  never  questioned,  and  although  the  fig- 
ures obtained  and  often  published  were  incor- 
rect, they  were  accepted  for  the  reason  that 
no  one  knew  any  better  and  there  was  no 
occasion  for  questioning  the  results.  With  the 
advent  of  manganese-bronze  and  its  extensive 
use  as  an  engineering  material,  the  question 
of  elastic  limit  has  been  of  great  importance 
and  the  lack  of  sufficient  knowledge  in  regard 


ical  property  for  the  reason  that  the  "persona! 
equation"  has  entered  in  its  determination  to 
such  an  extent  that  the  results  could  hardly 
be  depended  upon.  This  feature  has  entered 
the  testing  of  bronzes  to  such  an  extent  that 
many  specifications  have  had  the  matter  of 
elastic  limit  eliminated  from  them. 

The  question  of  elastic  limit  was  brought 
to  the  attention  of  the  writer  a  number  of 
years  ago  by  the  great  discrepancy  of  results 
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when  determined  by  different  observers  and 
it  was  found  that  in  the  majority  of  instances 
the  fault  was  not  with  the  observers  or 
methods,   but   on   account   of   the    fact  that   in 


Fig.  2.    Sketch,  bhuwing  How  the  Recorc^er  is  Made. 

many  of  the  bronzes  and  brasses,  there  is  no 
well  defined  elastic  limit.  This  matter  ap- 
pealed to  the  writer  to  such  an  extent  that  the 
question    was    taken    up    with    the    late    G.    C. 


Henning  of  Xew  York  City,  the  well  known 
authority  on  the  testing  of  materials  and 
author  of  a  number  of  treatises  on  the  sub- 
ject. Just  about  this  time  he  had  devised  an 
instrument  for  recording  the  strain  of  the 
material  tested  and  which  appeared  to  be 
quite  well  adapted  for  the  bronzes  and  par- 
ticularly to  the  machine  used  by  the  writer 
at  that  time  (a  200,000  lb.  Riehle'  machine, 
see  Fig.  i).  This  recorder  was  described  by 
]Mr  Henning  in  the  Transaction  of  the  Amer- 
ican Society  of  Mechanical  Engineers,  Vol. 
18,  ]\lay  1897.  The  instrument  is  illustrated 
in  Fig.  2. 

The  recorder  is  applied  directly  to  the 
piece  to  be  tested  so  that  the  stress-strain  is 
transmitted  to  it  without  any  additional  appa- 
ratus. A  pointer,  upon  the  end  of  which  a 
pencil  is  fastened,  records  the  whole  test 
from  beginning  to  end  on  a  sheet  of  paper 
fastened  to  the  drum.  This  drum  is  revolved 
by  a  cord  attached  to  the  weight  on  the  scale 
beam  of  the  testing  machine. 

The  recorder  is  made  in  such  a  manner  that 
up  to  the  time  the  elastic  limit  and  yield  point 
are  reached,  the  record  made  by  the  pencil  is 
magnified  about  5  times,  but  after  this  point 
a  hook  is  situated  on  the  instrument  so  that, 
when  engaged  the  record  is  natural.  The 
multiplying  oi  the  tracing  beyond  the  elastic 
limit  and  yield  point,  allows  a  much  better 
record  to  be  obtained  so  that  the  points  will 
be  more  sharply  defined. 

This  instrument  was  used  in  the  accom- 
panying tests  for  the  reason  that  none  better 
was  had,  but   it  is  believed   that  it   shows  the 
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Fig.  3.     Record  of  a  10  Per  Cent.  Hot   Rolled   Aluminum-Bronze  Rod. 
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characteristics  ni  the  materials  tested  in  an 
excellent  manner  and  above  all  indicates  that 
the  elastic  limit  is  more  or  less  ill  defined  in 
the  bronzes.  This  fact  was  so  prominent 
that  the  writer  is  convinced  that  the  elastic 
limit  in  the  bronzes  and  brasses  is  a  matter 


cnrve  is  so  gradual  that  it  is  impossible  to  de- 
tect where  the  elastic  limit  lies 

Record  SIwwii  in  Fig.  j. 
This  material  was  a  hot-rolled   io%   alum- 
inum-bronze rod,  I  in.  in  diameter.     The  rod 
in  this  test  was  left  as  it  was  hot-rolled.     The 


Fig.  4. 


Record  of  a  10  Per  Cent.  Hot  Rolled  Aluminum^Bronze  Rod. 
Annealed  and  Allowed  to  Cool  Slowly. 


upon  which  little  stress  should  be  laid  on  ac- 
count of  the  difficulty  in  determining  just 
where  it  lies.  This  fact  may  readily  be  ap- 
preciated by  comparing  Fig.  6,  the  results  of 
testing  a  bar  of  soft  steel  with  that  of  Fig.  3, 


following  analysis  was  obtained  on  the   rod ; 

Copper    89.97% 

Aluminum    10.03% 

Iron     trace 

Silicon     trace 


S^OOQ 
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FiR.  5. 


Record  of  a   10  Per  Cent.   Hot  Rolled  Aluminum-Bronze  Rod,  Annealed  and 
Quenched  in  Cold  Water  While  Red  Hot. 


the  results  obtained  on  a  bar  of  hot-rolled 
10%  aluminum  bronze.  It  will  be  noticed  that 
the  elastic  limit  is  sharp  and  well  defined  in 
the  case  of  the  steel,  but  in   the  bronze,  the 


The  results  were  as  follows: 

Diameter      0.994  in. 

Broke   at    57.870  lbs. 

Tensile  Strength  sq.  in....  74.570  lbs. 
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Elongation  in  8  in. 
Reduction  of  Area 


10.6% 
14.1% 


Record  Sltowu  in  Fig.  4. 

The  bar  used  in  this  test  was  cut  from  the 
same  piece  as  that  used  in  the  preceding  test 


Fl 
u 


fi: 


Record  Sliown  in  Fig.  5. 
The  bar  used  this  test  was  the  same  as  that 
of  the  two  previous  tests  (10%  akiminum- 
bronze,  hot  rolled),  but  was  heated  to  a  red 
heat  and  then  quenched  in  cold  water.  The 
results   obtained  are  the   following: 
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Fig.  6.     Record  of  a  Round  Bar  of  Machinery  Steel  (Low  Carbon  Steel 

(10%  hot-rolled  aluminum  bronze)  but  was 
annealed.  The  annealing  was  carried  out  by 
heating  to  a  medium  red  heat  and  allowing  to 
cool  gradually.  The  results  obtained  were  as 
follows : — 


Diameter      0.994  i'l- 

Broke    at    69,630  lbs. 

Tensile  Strength   sq.  in.    .  .   89,720  lbs. 

Elongation  in  8  in 12% 

Reduction  of  Area   14% 


u 


Pig.  7.     Record  of  a  Sample  of  2  and   1  Cast  Brass 

Diameter      0.994  i'l- 

Broke   at    57,190  lbs 

Tensile  Strength  sq.  in 73,690  lbs. 

Elongation  in  8  in 18.5% 

Reduction  of  Area   18.0% 


Cast  in  an  Iron  Mold. 

Record  Shozvii  in  Fig.  6. 
In  order  to  illustrate  the  difference  in  the 
record  between  the  bronzes  and  steel,  a  bar 
of  ^  round  soft  steel  (machinery  steel,  so- 
called)  was  tested.  The  results  were  as  fol- 
lows : 
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Diameter      0.753  i"- 

Broke    at    26,900  lbs. 

Tensile    Strength    sq.    in...  60.400  lbs. 

Elongation   in   8   in 31.0% 

Reduction    of   Area    60.4% 


When   tested   tlie   results  showed  : 

Size     0.622  X  1.254  ill- 
Broke   at    28.880  lbs. 

Tensile  Strength   sq.   in....   37,000  lbs. 

Elongtation  in  8  in     50.2% 

Reduction    of    .Area    47-0% 
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Fig.  8.     Record  of  an  Annealed  Muntz-Metal  Rod.     This  Rod  Had  Been  Hot  Rolled  and 
Then  Cold  Drawn  Before  Annealing. 


Record  Slwzi'ii  in  Fiy.  j. 
\  sample  of  cast  brass  was  tested  with  the 
following  results  This  brass  was  made  of 
Lake  copper  and  Bertha  spelter.  It  was  cast 
in  an  iron  mold  on  end  ( like  those  used  for 
casting  brass  for  rolling).  An  analysis  of  the 
brass  gave  the  follow-ing  results : — 


Record  Shown  in  Fig.  8. 
An    annealed    Muntz-metal    rod    was    tested 
with    the    following    results.     The    rod    was 
analyzed  and  the  following  obtained  : 

Copper     60.51% 

Zinc      38.6670 

Tin     0.47% 


;^og 


XSiDOO 


Fig.  0.     Record  of  a  Bar  of  88- 10-2  Gun  AUtal.     Cast  in  Sand. 


Copper     66.12% 

Zinc      33/8% 

Lead     o.oi^f 

Irun    trace 


Lead 0.28'  < 

I  ron      0.06'  r 

The  results  obtained   on  the  tesing  machine 
were  as  follows : 
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Diameter      0.761   in. 

Broke   at    25,620  lbs. 

Tensile   Strength  sq.   in  .  .  .  56,330  lbs. 

Elongation    in   8   in 49-2% 

Reduction  of  Area   50.8% 

Record  Shozn'ii  in  Fig.  g. 
A  bar  of  gun-metal  was  cast  in  sand.     The 
following  mixture   was   used : 

Copper     88  lbs. 

Tin      10  lbs. 

Zinc     2  lbs. 

The  bar  was  cast  in  green  sand  and  tlie 
following   results   obtained    in   testing : 

Diameter      1.035  in. 

Broke   at    27,500  lbs. 

Tensile    Strength    sq.    in  .  .  32,700  lbs. 

Elongation  in  8  in i2.o'/( 

Reduction  of  Area   i5-0% 

Question   of  tlie  Elastic  Limit. 

By  referring  to  the  records  obtained  in  test- 
ing the  bronzes,  the  ill  defined  elastic  limit 
is  at  once  apparent.  It  is  almost  impossible 
to  detect  the  point  at  which  it  occurs,  although 
seemingly  it  exists  at  about  the  point  where 
the  curve  begins  to  change  rapidly.  This, 
however,  is  too  indefinite  to  be  of  service  and 
when  compared  with  the  results  obtained  on 
the  steel  it  will  be  noticed  that  there  is  a 
wide  difference. 

In  the  case  of  the  steel,  the  E.  L.  is 
very  sharp  and  exists  where  the  line  turns  at 
a  right  angle  to  go  upwards.  Such  an  abrupt 
alteration  in  the  course  of  the  line  is  always 
obtained  on  iron  or  steel  and  indicates  that 
the  elastic  limit  is  particularly  well  defined. 
In  the  case  of  the  bronzes,  however,  it  is  not 
at  all  apparent. 

In  testing  soft  metals,  such  as  copper,  soft 
bronze  and  some  low  grade  aluminum- 
bronzes,  a  little  sharper  elastic  limit  could  be 
obtained  with  the  recorder,  but  not  particu- 
larly satisfactory.  As  such  materials,  how- 
ever, are  never  used  in  any  cases  where 
strength  and  elastic  limit  are  important,  the 
results  are  of  no  value.  It  is  the  strong 
bronzes,  such  as  those  tested  and  the  records 
of  which  were  previously  given,  that  are  used 
in  engineering,  and  of  which  the  physical 
characteristics   are    important   and    necessary 

It  would  not  be  wise,  of  course,  to  say  that 
there  is  no  elastic  limit  in  the  strong  bronzes, 
as  there  is  apparently  a  point  at  which  it  can 
be  assitnied  it  exists:  but  al!  that  is  necessarv 


is  to  inspect  the  records  previously  given  in 
order  to  realize  that  the  elastic  limit  is  more 
guess  work  than  anything  else.  In  the 
writer's  estimation,  therefore,  it  is  of  com- 
paratively little  importance  in  comparison 
with  the  other  physical  characteristics. 


A    Source    of    Copper    Bearing 

Material   Not  Generally 

KnoM^n. 


Scrap  metal  dealers  are  always  on  the  alert 
to  find  sources  of  copper  bearing  material  not 
generally  known  in  the  trade  so  that  there 
will  not  be  any  competition  in  its  purchase. 
The  majority  of  sources  of  such  material  are 
from  brass  foundries,  brass  rolling  mills  and 
other  manufacturers  of  brass  or  similar  metal 
goods.  Such  sources  are  fully  known  so  that 
the  maximum  competition  exists  in  the  pur- 
chase of  the  copper  bearing  material  which  is 
produced  in   such  establishments. 

A  source  of  copper  bearing  material  not 
generally  appreciated  is  in  the  manufacture 
of  paper  from  rags.  It  is  well  known  that  the 
best  quality  of  paper  is  made  from  rags  and 
there  is  quite  a  number  of  such  establishments 
in  the  United  States  which  produce  this  kind 
of  material.  It  has  been  stated  that  there  are 
about  thirty  paper  manufacturers  making- 
paper  from  rags. 

When  such  rags  are  made  into  paper,  they 
are  ground  to  a  pulp  and  then  screened  in 
order  to  remove  the  foreign  material.'  It  is 
the  foreign  material  that  is  the  source  of  the 
copper.  Rags  are  mainly  cast  off  clothing  and 
such  old  garments  always  contain  pins  in 
large  quantity,  buckles,  clasps,  eyelets,  hooks 
and  eyes,  and  many  other  kinds  of  metal 
goods,  the  majority  of  which  are  brass. 

The  foreign  material  thus  removed  from 
the  rag  pulp  contains  the  copper  bearing  mate- 
rial and  large  quantities  are  obtained.  To  be 
sure,  much  of  the  metal  is  iron  and  steel, 
but  these  can  readily  be  removed  by  a  magnet 
machine,  leaving  the  other  material  in  a  richer 
condition.  We  believe  the  scrap  metal  dealer 
will  find  this  source  of  copper  bearing  mate- 
rial worth  investigating. 


All  copper  wire  is  pure,  but  the  best  for 
brass  foundry  use  is  trolley  wire  or  large 
field  coils.  Fine  wire  should  not  be  used  as 
it  exposes  too  much  surface  to  oxidation 
during  melting. 
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Tlie    Acctirate    Determination    of  Silver    on    Silver 

Plated   Flat-ware. 


It  is  frequently  necessary  to  determine  the 
amount  of  silver  on  silver  plated  spoons, 
forks,  and  other  flat-ware  articles.  These 
goods  are  usually  made  of  German-silver  un- 
less they  are  of  a  very  cheap  nature  when 
brass  constitutes  the  base  metal.  This  deter- 
mination is  frequently  of  very  great  impor- 
tance in  case  a  dispute  is  brought  up  in  re- 
gard to  the  actual  amount  of  silver  on  the 
goods,  and  as  flat-ware  makers  guarantee  the 
weight  of  silver  on  their  goods,  a  method  for 
the  determination  of  the  silver  on  these  arti- 
cles must  be  accurate,  otherwise  it  will  be  of 
no  value. 


determine  the  silver  on  a  dozen  table  spoons 
would  mean  handling  a  large  quantity  of  so- 
lution, almost  too  great  for  accurate  work. 

The  method  most  frequently  employed  is  to 
strip  the  silver  in  the  regular  acid  strip  (con- 
sisting of  sulphuric  acid  containing  a  small 
quantity  of  nitric  acid)  and  weigh  the  arti- 
cle after  the  silver  has  been  removed.  This 
is  the  method  that  has,  in  the  past,  been  al- 
most universally  employed,  but  it  is  open  to 
the  objection  that  a  small  quantity  of  the 
base  metal  of  German-silver  or  brass  is  dis- 
solved after  the  silver  has  been  removed  so 
that  the  results  are  too  high.     In  other  words, 


Fig. 


Buttons  Resulting:  from  the  Melting  of  the  Various  Kinds  of  Flat-ware  for  the 
Estimation  of  the  Silver. 


There  are  a  number  of  methods  which  can 
be  employed  for  the  determination  of  the 
silver  on  flat-ware,  but  each  has  been  open  to 
serious  objections  in  that  the  results  are  more 
or  less  inaccurate.  The  method  of  stripping 
the  flat-ware  by  "backing-off'"  in  the  regular 
silver  plating  solution  (i.  e.  using  as  the 
anode)  is  very  inaccurate  as  the  German- 
silver  or  brass  base  is  attacked  when  the  sil- 
ver begins  to  come  off  from  the  surface  so 
that  by  the  time  all  the  silver  has  been  re- 
moved considerable  of  the  base  metal  has 
been  dissolved.  To  be  sure,  the  silver  may 
be  determined  in  the  solution  instead  of 
weighiner  the  article  of  flat-ware  itself  to  de- 
termine the  weight  of  silver  on  it  by  differ- 
ence, but  this  is  a  rather  unsatisfactory  oper- 
ation and  involves  much  care,  labor  and  a 
round-about  method  to  determine  the  silver. 
As   far  as  known   it  has  not  been   used.     Tn 


more  silver  is  obtained  than  actually  exists 
on  the  flat-ware.  If  the  reader  will  refer  to 
The  Br.^ss  World,  April  191  r,  page  123,  he 
will  find  a  series  of  experiments  on  the  sub- 
ject and  in  which  it  was  found  that  when  the 
silver  is  stripped  a  slight  amount  of  the  base 
metal  is  likewise  dissolved  so  that  the  results 
are  inaccurate.  Not  very  much  of  the  base 
metal  is  dissolved,  to  be  sure,  if  the  operation 
is  not  allowed  to  take  place  too  rapidly,  but 
a  suflicient  quantity  is  removed,  however,  to 
Tender  the  results  too  high. 

The  suggestion  has  been  made  that  the  sil- 
ver can  be  determined  in  the  acid  strip  and 
thus  no  account  of  the  attacking  of  the  base 
metal  need  be  considered.  While  this  can  be 
done,  the  determination  of  a  small  quantity 
of  silver  in  such  a  large  volume  of  sulphuric 
acid  as  would  be  necessary  to  strip  a  dozen 
table  spoons  is  by  no  means  a  simple  opera- 
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tion.  In  addition,  sulphate  of  silver  is  not 
entirely  soluble  in  the  sulphuric  acid  so  that 
some  precipitate  is  usually  found  which,  of 
course,  interferes  with  the  ease  of  determin- 
ation. When  once  tried,  this  method  would 
never  appeal  to  anyone. 

Another  method  frequently  tried,  but 
found  wanting,  is  the  one  which  a  chemist 
would  immediately  evolve,  were  the  problem 
brought  before  him  for  the  first  time.  This 
is  to  dissolve  the  silver  from  the  flat-ware, 
dilute  to  a  given  volume  with  water,  take  an 
aliquot  portion  of  this  dilute  solution  and 
tlien  determine  the  silver  in  it.  either  volu- 
metrically  or  gravimetrically.  While  it  would 
seem  a  simple  operation,  it  is  very  trouble- 
some. In  the  first  place,  it  is  impossible  to 
dissolve  off  the  silver  with  nitric  acid  without 
entire!}'  dissolving  the  whole  article.  The 
German-silver  or  brass,  precipitates  some  of 
the  silver  on  the  surface  while  the  solution  is 
taking  place  so  that  in  order  to  remove  all 
of  the  silver  from  the  surface,  the  whole  ar- 
ticle must  be  dissolved.  In  case  a  dozen  table 
spoons  are  to  be  operated  upon,  a  very  large 
amount  of  solution  is  obtained  which  is  quite 
inconvenient  to  treat.  The  method,  there- 
fore, is  found  wanting. 

The  Most  Accurate  Method. 

After  considerable  experience  and  the 
carrying  out  of  a  number  of  experiments  it 
was  found  that  the  most  accurate  and  satis- 
factory method  for  the  determination  of  the 
amount  of  silver  on  flat-ware  is  to  melt  the 
desired  number  to  a  button,  weigh  this  button 
and  then  drill  out  i  gram  of  chips  in  which 
the  silver  can  be  determined  by  any  well 
known  method.  The  amount  of  silver  in  the 
whole  button  can  then  be  calculated  which  is, 
of  course,  the  total  amount  of  silver  on  the 
number  of  pieces  of  Hat-ware  used  in  the 
test. 

Melting. 

As  the  amount  of  silver  is  usually  desired 
on  a  dozen  or  gross  of  the  flat-ware,  it  is  nec- 
essary to  operate  upon  more  than  one  piece. 
A  dozen,  however,  is  usually  as  large  a  quan- 
tity as  can  be  treated  in  one  batch,  and  if  a 
gross  is  to  be  used,  then  several  separate 
melts  must  be  made. 

The  melting  is  carried  on  in  a  clay  crucible 
such  as  that  shown  in  Fig.  2.  It  should  not 
be  too  small.  The  well  known  Battersea 
crucible     is    quite     satisfactory     although    the 


Hessian  sand  or  the  French  clay  crucibles  may 
be  used.  The  French  sand  crucibles  are  ex- 
cellent, but  are  more  costly  than  the  Battersea. 
The  Hessian  sand  crucible  is  more  apt  to 
break. 

Bend  the  handle  of  the  article  or  cut  it  up 
so  that  the  number  of  pieces  will  pack  well 
in  the  crucible.  They  should  not  protrude 
about  the  top  and  the  best  method  is  to  have 
them  well  down  to  the  bottom.  By  cutting  the 
flat-ware  into  small  pieces,  this  can  be  done 
to  the  best  advantage. 


Fig.  2.    Clay  Crucible  Used  For  iVIelling. 

When  the  pieces  have  been  placed  in  the 
crucible,  cover  with  borax  to  the  depth  of 
about  an  inch  or  so.  This  is  to  prevent  oxi- 
dation of  the  metal  and  produces  a  clean, 
solid  button. 

^lelt  at  a  good  heat  until  the  borax  is  fluid 
and  there  is  no  frothing.  A  small  gas  fur- 
nace is  the  best  for  this  purpose,  although,  of. 
course,  any  method  may  W-  used  as  long  as 
the  button  is  good  and  clean. 

When  melted  and  the  borax  has  become 
fluid  and  clear,  take  the  crucible  from  the  fire 
and  allow  to  cool.  Then  break  it  so  as  to  ob- 
tain the  button    (a  clav  crucible  can  never  be 
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used  I)ut  once  so  that  tliere  is  no  advantage 
in  attempting  to  get  the  button  out  without 
breaking  it).  When  the  crucible  has  been 
broken  the  button  and  fused  borax  on  it  will 
have  the  appearance  of  that  shown  in  Fig.  3. 

The  button  is  now  remoxed,  the  borax  re- 
moved with  a  hammer  so  that  the  surface  is 
perfectly  clean  and  the  accurate  weighing 
carried  out.  When  weighed,  the  button  is 
drilled    and    i    gram    of    the    drillings    taken 


<gK>«p«| 


Fig.  3.      Crucible  Broken,  Showing  the  Button 
and  Fused  Borax. 


for  the  determination  of  the  silver.  These 
drillings  are  dissolved  in  dilute  nitric  acid  and 
the  silver  determined  either  by  ammonium 
sulphocyanate  (\'olhard's  method)  or  by  pre- 
cipitating with  hydrochloric  acid  and  weigh- 
ing the  silver  chloride.  The  amount  of  silver 
found  in  this  i  gram,  multiplied  by  the  weight 
of  the  button,  will  give  the  total  weight  of 
silver  on  the  pieces  of  flat-ware  melted.  This 
amount  of  silver,  of  course,  will  have  to  be 
calculated  again  as  Troy  ounces  in  order  to 
correspond  to  the  trade  custom  of  reporting 
the  Troy  ounces  of  silver  on  the  gross  or 
dozen  of  flat-ware. 

In  Fig.  1  are  shown  a  number  of  buttons 
obtained  by  melting  various  kinds  of  flat- 
ware. The  large  buttons  were  obtained  by 
melting  i  dozen  table  spoons,  while  the  small 


ones  were  produced  in  melting  i  dozen  tea- 
spoons. The  results  obtained  were  as 
follows : 

Heavy  Table  Spoons  14.04  oz.  Silver  (Troy) 
Heavy  Table  Spoons  15.12  oz.  Silver  (Troy) 
Light    Table    Spoons  10.06  oz.  Silver  (Troy) 

Tea   Spoons    5.68  oz.  Silver  (Troy) 

Tea   Spoons    6.90  oz.  Silver  (Troy) 

Referring  to  the  usual  method  of  determin- 
ing the  silver  on  flat-ware  by  stripping  in  the 
regular  acid  strip,  and  then  weighing  the  ar- 
ticle (thus  estimating  the  silver  by  differ- 
ence ) ,  it  may  be  said  that  experiments  prev- 
iously mentioned  (see  The  Br.\ss  World, 
April,  1911,  page  123)  showed  that  the  amount 
of  silver  obtained  by  this  method  is  from  5 
to  7  per  cent  too  high.  While  not  enough  to 
affect  ordinary  results,  it  is  sufficient  to  ren- 
der the  determination  inaccurate  so  that  the 
process  will  hardly  answer  in  case  good  re- 
sults are  necessary. 

The  melting  of  the  tlat-ware  to  a  button, 
drilling  a  i  gram  sample  from  it,  and  then 
determining  the  amount  of  silver  in  it  seems 
to  be  the  most  satisfactory  method  known  and 
is  one  that  should  be  used  when  the  most  ac- 
curate results  are  desired. 


NeMT  BooRs. 


HOW  TO  EXAMFL  by  Howard  M. 
Chapin.  69  pages,  11  illustrations.  5  x  ji/j. 
bound  in  cloth.  Price,  $1.00.  John  Wiley  & 
Sons,  Xezv  York.  A  well  written  and  quite 
practical  treatise  on  the  art  of  enanioiuig 
jewelry,  silverware  and  kindred  goods.  The 
various  operations  necessary  for  successful 
enameling  are  each  taken  up  in  separate 
chapters  so  that  the  beginner  may  fully  under- 
stand the  successive  steps  required  for  carry- 
ing on  the  work.  The  book  is  written  for  the 
practical  man  and  in  such  a  manner  that 
anyone  can  readily  understand  it.  It  will  be 
found  useful  both  to  the  beginner  and  the 
advanced  worker. 


Fusel-oil,  as  u.sed  in  lacquer  manufacture,  is 
a  by-product  in  the  manufacture  of  whisky, 
alcohol  and  similar  spirituous  liquors. 


Tin  can  be  removed  from  tin-plate  scrap  by 
boiling  in  caustic  soda.  The  tin  in  the  solution 
can  then  be  deposited  on  a  sheet  iron  plate 
by  elect rodeposition. 
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Specifications   for  Manganese-* 
Bronze. 


The  Committee  on  Xon-Ferrous  Metals  and 
Alloj'S  of  the  American  Society  for  Testing 
^laterials,  has  adopted  the  following  specifi- 
cation for  manganese-bronze  ingots  and  cast- 
ings : 

MANGANESE     BRONZE     INGOTS: 
GENERAL : 

By  manganese  bronze  is  meant  an  alloy  con- 
taining from  55  to  60  per  cent  copper,  and  40 
to  45  per  cent  zinc  with  small  amounts  of  iron, 
tin,  manganese,  aluminum,  etc. 

This  specification  is  intended  to  cover  man- 
ganese bronze  ingots,  having  notched  flat  bot- 
toms, approximately  3"  thick  by  2^"  wide  by 
12"  long,  properly  tapered  to  strip  easily  from 
an  iron  mold. 

PHYSICAL   PROPERTIES  : 

Ultimate  tensile  strength  not  less  than  70,000 
lb.  per  square  inch. 

Elongation  in  2",  not  less  than  20%. 

TEST    SPECIMENS  : 

The  standard  turned  test  specimen,  as 
shown  by  Fig.  j,  page  59,  Volume  IX,  of  the 
Proceeding  of  the  American  Society  for 
Testing  Materials,  Yz"  in  diameter  and  2" 
gauge  length,  shall  be  used  to  determine  the 
physical  properties  as  specified  above. 

NUMBER    AND    LOCATION    OF    TEST    SPECIMENS: 

One  test  ingot  shall  be  selected  by  the  in- 
spector to  represent  10,000  lb.  ingot  or  frac- 
tion thereof.  The  test  specimen  shall  be  cut 
from  one  corner  near  the  bottom  of  the  ingot. 

In  case  the  test  specimen  shows  a  flaw,  two 
additional  tests  may  be  selected  by  the  inspec- 
tor from  the  same  lot,  and  tested  to  represent 
the  lot   in  question. 

MARKING  : 

Each  furnace  charge  shall  be  kept  separate 
until  the  lot  is  sampled  by  inspector,  and  each 
ingot  thereof  stamped  with  its  proper  heat 
number.  When  ingot  is  sampled  at  destina- 
tion, various  heats  can  be  mixed  in  shipment, 
but  must  be  stamped  with  their  proper  heat 
number. 

REJECTIONS  : 

All  ingots  in  each  lot  will  be  accepted  or 
rejected  upon  the  physical  tests  irrespective  of 
the  heat  or  heats  from  which  the  test  ingots 
are  selected. 


The  test  bar  to  be  used  as  the  standard  has 
the  following  dimensions :  Length  over  all  at 
least  4^  inches  and  to  be  turned  to  Yi  in.  in 
the  middle  for  a  length  of  2  inches,  leaving 
the  ends  ^  in.  in  diameter  for  holding  in  the 
testing  machine. 

MANGANESE-BRONZE    CASTINGS. 

1.  All  castings  weighing  over  200  pounds, 
with  the  exception  of  screw  propellers,  which 
have  straight  surface  at  least  4^2"  long  and  i" 
wide,  and  thickness  of  at  least  3",  to  have 
coupon  attached  41^"  x  i"  square,  longitudi- 
nally to  such  surface. 

2.  Castings  weighing  less  than  200  pounds 
and  those  not  capable  of  being  tested  under 
paragraph  i,  should  have  one  test  block  in 
accordance  with  following  dimensions,  cast 
with  each  heat  of  castings.  This  test  block 
to  be  attached  to  the  pouring  gate. 

3.  Each  casting  classed  under  paragraph  i 
must  be  numbered,  and  each  heat  of  smaller 
castings  must  be  numbered  by  having  the 
numbers  cast  on,  but  in  case  of  small  castings 
this  number  to  be  placed  on  the  gate.  All 
castings  to  be  left  on  the  gate  until  test  block 
has  been  detached  by  inspector.  The  inspector 
will  stamp  the  test  block  or  coupons  with 
numbers  corresponding  with  numbers  of  the 
castings  or  gate  from  which  they  are  de- 
tached. 

4.  Test  bar  of  standard  dimensions  to  be 
same  as  for  manganese  bronze  ingots.  This 
bar  to  be  cut  from  coupon,  in  case  of  casting- 
weighing  over  200  lbs.,  and  from  bottom  of 
test  block  on  smaller  castings. 

5.  Metal  must  be  meet  the  following  phys- 
ical  requirements : 

Strain  per  sq.  inch  in  lbs.  not  less  than  65,000 
Elongation  in  2"    15% 

6.  Castings  must  be  made  in  accordance 
with  drawings  and  specifications,  sound,  clean, 
free  from  blow  holes  and  porous  places, 
cracks  or  any  other  defects  which  will  mate- 
rially  affect   tlieir   strength. 

7.  In  case  of  propellers,  coupons  will  be 
attached  to  hub  and  to  each  blade.  The  cou- 
pons will  be  cast  flat  on  the  blade  and  hub. 
Those  on  the  blades  will  be  attached  one-half 
distance  from  root  to  periphery.  Coupons 
will  be  ca.st  of  such  size  and  shape  as  may  be 
found  necessary  to  give  sound  test  specimens, 
and  turned  down  as  required  under  Para- 
graph Xo.  4. 
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Tlie    Cause    of    Mv&lti-Colored    Brass    Deposits    and 
How  to  Overcome  Them. 


One  of  the  most  frequent  difficulties  found 
in  brass  plating,  particularly  with  those  who 
are  beginners,  is  the  formation  of  \arious 
colors  on  the  work  being  plated.  The  diffi- 
culty is  quite  exasperating  and  unless  the 
method  of  overcoming  it  is  understood  the 
problem  is  apt  to  be  perplexing. 

The  formation  of  various  colors  on  tlie 
work  being  brass  plated  takes  place  with  any 
kind  of  metal  for  the  base.  It  will  be  found 
on  cast-iron,  steel,  malleable-iron  or  any 
other  metal,  and  the  base  metal  itself  has 
nothing  to  do  with  the  matter.  It  also  occurs 
in  both  hot  and  cold  brass  plating  solutions, 
and  in  addition  the  quality  of  the  cyanide  or 
the  purity  of  the  carbonates  of  copper  and 
zinc  have  no  bearing  on  the  subject. 


present  on  the  surface  at  the  same  time,  so 
that  as  a  conunercial  proposition  the  work  is 
of  no  value. 

The  cause  of  the  multi-colored  brass  de- 
posit is  that  there  is  not  enough  free  cyanide 
in  the  plating  solution.  The  deposit  is  ac- 
companied by  the  coating-over  of  the  anodes. 
When  the  anodes  remain  clean  and  fairly 
bright  it  may  be  said  that  the  multi-colored 
brass  deposit  will  not  be  found,  as  there  is 
then  always  sufficient  free  cyanide  to  prevent 
it. 

As  the  absence  of  sufficient  free  cyanide  in 
a  brass  plating  solution  is  the  cause  of  the 
multi-colored  deposit,  the  condition  that  is 
brought  about  under  such  circumstances  is 
that    the    anodes    begin    to    coat    over    with    a 


Articles  Brass  Plated  Which,  at  f-irst,  Were  "  Multi-Colored  "  on  Account  of   Too  Little  Free 
Cyanide;  But  Chanffed  to  an  Even  Yellow  Color  When  More  Free  Cyanide  Was  Added. 


Those  who  have  had  any  experience  at  all 
in  brass  plating  are,  of  course,  familiar  with 
the  so-called  multi-colored  brass  deposit.  For 
those  who  are  not  familiar  with  it,  it  may  be 
said  that  it  is  simply  a  brass  deposit  of  a 
number  of  different  shades.  Yellow-  brass, 
copper,  bronze  and   zinc  deposits   are   usually 


slimy,  basic  substance  so  that  the  passage  of 
the  current  is  impeded.  The  number  of  am- 
peres of  current  flowing  is  therefore  grad- 
ually reduced  until,  perhaps,  the  anodes  be- 
come coated  over  to  such  an  extent  that  no 
current  at  all  will  pass.  During  the  gradual 
reduction  of  the  current  which  passes,  there- 
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fore,  the  conditions  are  completely  changed. 
It  is  well  known  that  to  prodnce  a  good  brass 
deposit,  a  higher  current  densit_v  (i.  e.  stronger 
current)  is  necessary  than  for  depositing 
copper.  As  the  current  density  begins  to  fall, 
accordingly,  the  color  of  the  deposit  begins  to 
change  and  instead  of  yellow  brass,  a  number 
of  different  colors  are  obtained  depending 
upon  the  current  strength. 

The    Remedy. 

The  remedy  for  the  multi-eolored  brass  de- 
posit is  the  addition  of  free  cyanide.  It  is  a 
simple  matter  to  carry  out  the  remedy.  Pro- 
ceed as  follows : 

Make  the  following  solution  : 

Water      i  gallon 

Potassium    Cyanide    2  lbs. 

Add  this  solution  to  the  brass  solution,  a 
little  at  a  time,  and  try  it  on  the  work.  After 
each  addition  of  this  cyanide  solution,  how- 
ever, the  whole  solution  must  be  thoroughly 
stirred  up  to  mix  it.  If  the  multi-colored 
brass  deposit  does  not  disappear  and  an  even 
one  come,  then  more  of  the  cyanide  solution 
should  be  added.  Pay  no  attention,  at  this 
time,  to  the  color  of  the  brass  deposit  as  long 
as  it  is  even.  It  may  be  white,  but  this  will 
not  matter  as  long  as  it  is  all  of  one  color. 

Continue  this  addition  of  the  cyanide  solu- 
tion, witli  trials,  until  the  deposit  becomes 
even  and  then  stop  as  no  more  is  required. 
If  the  brass  deposit  is  then  even  and  of  the 
right  color  nothing  more  need  be  done,  but  Jt 
will  usually  be  found  that  it  is  not.  The 
general  experience  will  be  that,  while  the  de- 
posit is  uniform,  the  color  is  not  right.  It 
may  be  a  white  zinc  deposit,  in  case  too 
much  free  cyanide  has  been  added,  or  it  may 
be  red  or  bronze  as  the  conditions  bring 
about.     Now  proceed  as   follows : 

If  the  deposit  is  white,  then  add  carbonate 
of  copper  in  small  quantities  at  a  time  until 
the  right  yellow  ])rass  shade  has  been  pro- 
duced. If  too  red,  then  add  carbonate  of 
zinc  until  the  desired  color  forms.  In  this 
manner  it  is  possible  to  obtain  the  desired 
results. 

Bear  in  mind  that  the  formation  of  the 
nuilti-colored  l)rass  deposit  is  produced  by 
the  absence  of  sufficient  free  cyanide  to  keep 
the  anodes  clean.  It  is  always  found  that 
when  such  multi-colored  deposits  are  pro- 
duced, tiie  anodes  arc  coated  over  so  that 
the  passage  of  the  current  is  impeded,  indi- 
cating that  free  cvanide  is  lacking. 


Producing  a  Yello^v  Gold 
Deposit. 


Platers  frequently  have  difficult}-  in  produc- 
ing a  yellow  gold  deposit.  It  usually  is  found 
that  the  color  is  too  red,  or  "foxy"  and  the 
trade  is  not  satisfied  with  it.  What  is  desired 
is  a  color  like  that  of  pure  gold,  free  from 
alloy.  On  the  other  hand,  a  color  that  is  too 
yellow  (on  account  of  the  presence  of  silver) 
is  not  always  desirable  for  the  reason  that 
it  approaches  the  so-called  "lemon"  color. 

The  reasons  why  platers  obtain  the  reddish 
gold  shade  or  "foxy"  color  are  as   follows: 

1.  Too  much  free  cyanide  is  used  and  this 
serves  to  bring  on  the  "foxy"  shade. 

2.  The  solution  is  used  too  hot.  The  hot- 
ter a  gold  solution  is  the  redder  the  color. 

3.  The  current  strength  may  be  too  high. 
The  stronger  the  current  the  redder  the  gold 
deposit. 

4.  The  gold  is  deposited  on  a  red  metal 
such  as  copper  or  bronze.  Unless  an  excep- 
tionally heavy  gold  deposit  is  put  on,  the  color 
of  the  base  metal  shows  through.  For  yellow 
gold  deposit,  the  base  metal  should  be  of  yel- 
low brass  in  order  to  obtain  the  best  results. 

For  producing  the  yellow  gold  deposit,  the 
following  solution  of  Roseleur  has  been 
found  the  best : 

Water      i       gallon 

Phosphate    of    Soda  8      oz. 

Bi-Sulphite  of  Soda  1V4  oz. 

Potassium    Cyanide     J^  oz. 

Gold     2^,4  pennyweights 

The  gold  is  dissolved  in  aqua-regia  and 
made  into  chloride  as  free  as  possible  from 
acid.     It  is  then  dissolved  in  the  solution. 

This  solution  is  used  at  a  temperature  of 
about  120"  F.,  and  if  a  yellow  color  is  desired, 
it  must  be  deposited  upon  yellow  brass.  When 
deposited  directly  upon  copper,  the  color  of 
the  copper  shows  through  and  a  gold  with  a 
reddisli  shade  is  produced.  It  might  be  said 
that  the  principal  "trick"  in  the  production  of 
yellow  gold  is  to  deposit  it  upon  brass  and  not 
on  a  red  or  a  white  metal. 


For  acid  metal,  which  is  to  stand  weak  sul- 
phuric acid,  such  as  found  in  mines,  etc.,  a 
phosphor-bronze  containing  no  zinc  stands 
quite  well.  The  addition  of  lead  to  it  increases 
its  non-corrosive  properties  but  reduces  its 
strength. 
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Some   Points  on   tKe    Design  of 
Aluminum  Castings. "" 


By  H.  W.  Gillett. 


The  liglitness.  beauty  and  resistance  to 
corrosion  of  cast  aluminum,  combined  witli 
its  good  strength  in  comparison  with  its 
weight,  are  bringing  it  into  vastly  increased 
use  in  the  best  modern  cars.  All  automobile 
castings  must,  of  course,  be  designed  primari- 
ly with  a  view  to  the  fitness  for  the  particular 
use    intended.      Usuallv.    however,    there    arc 


^ 


Fig.  i 


The  Round  Corner,  Showing   Best  Form 
for  the  Pattern. 


several  ways  of  designing  an  aluminum  cast- 
ing, any  one  of  which  would  allow  it  to  serve 
its  purpose  well,  keep  within  the  weight 
limit  and  still  be  a  good  proposition  from  the 
point  of  view  of  the  machine  shop. 

The  problem  is  then  to  select  the  l.)est  pos- 
sible design  so  that  the  casting  may  be  pro- 
duced in  the  best  and  cheapest  way.  Luckily 
the  design  that  allows  a  casting  to  be  easily 
and  cheaply  made  is  usually  one  that  gives 
us  a  casting  of  far  greater  strength  and  re- 
liability than  one  so  designed  that  it  is  a 
difficult  one  to  handle  in  the  foundry.  The 
designer  is  usually  closely  in  touch  with  the 
machine  shop  and  well  acquainted  with  it.< 
problems,  but  seldom,  indeed,  is  a  foundry 
expert :  could  he  realize  the  extra  labor,  and 
hence  the  extra  cost  and  delay  in  production, 
a  seemingly  slight  point  in  his  design  may 
make  in  the  foundry,  he  would  oftener 
consult  with  the  pattern  maker  and  with  the 
foundryman  before  completing  his  design. 

Owing   to     certain     physical     properties     of 

*Papei  read  at  the  Meeting  of  the  Society 
of  Automobile  Engineers,  held  in  Dayton, 
Ohio,  June  15-17,  191 1. 

tOperative  Manager.  Xo.  i  Plant.  The 
Aluminum  Castings  Co..  Detroit.  Mich. 


aluminum,  such  as  its  high  contraction  on 
cooling  and  its  weakness  when  just  solidified, 
— that  is  its  hot  shortness — aluminum  cast- 
ings require  more  careful  design  than  almost 
any  other  casting  metal.  If  one  examines  the 
defective  casting  records  of  the  individual 
patterns  in  a  large  aluminum  foundry,  he  is 
struck  at  once  by  the  vast  difference  in  re- 
sults from  different  patterns.  Some  patterns 
give  uniformly  good  results,  while  others  dif- 
fering but  slightly  from  them  are  extremely 
troublesome.  Speaking  broadly,  almost  tlfty 
per  cent  of  the  discrepancies  between  the 
number  of  molds  put  up  and  the  number  of 
good  castings  made  may  be  traced  to  the  door 
of  the  designer  in  one  way  or  another,  and 
about  twenty-five  per  cent  more  may  lie 
traced  to  the  door  of  the  pattern   maker. 

Do  not  think  that  we  look  upon  a  designer 
and  a  pattern  maker  as  the  natural  enemies 
of  a  foundry.  On  the  other  hand,  they  are 
keen  to  see  that  what  they  can  do  to  aid  the 
foundry  without  interference  with  the  re- 
quirements which  the  casting  must  meet,  it 
will  come  back  to  them  many  fold  in  lower 
cost  and  in  regularity  of  deli\ery.  lUit  it  so 
often  happens  that  the  automobile  engineer 
will  say :  "We  know  that  particular  design  is  a 
poor  foundry  proposition  and  that  pattern  is 
not  made  in  the  best  possible  way,  but  we 
cannot  change  that  model  now  nor  can  we  tie 
up  production  of  our  cars  long  enough  to 
alli)w  changing  the  pattern,"  that  it  is  worth 
while  to  remind  vou  that  the  time  to  go  into 


Fig.  2.     The  Square  Corner,  the  Wrong   Method. 

these  points  is  when  a  new  model  exists  in 
the  mind  and  on  the  drawing  paper  of  the 
engineer,  rather  than  when  the  car  is  being 
assembled. 

In  passing  from  the  molten  to  the  solid 
state  aluminum  contracts  a  good  deal :  when 
a  heavy  and  a  thin  section  come  next  to  each 
other,  as  in  sample  *  Xo  i  (which  will  be 
passed  around),  the  thin  place  will  freeze  first. 

*Samples  exhibited  at  the  meeting. 
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If  the  thin  section  is  so  situated  as  to  lie 
between  a  heavy  section  and  a  gate  or  riser 
the  supply  of  metal  is  thereby  cut  off  from 
the  molten  mass  in  what  is  to  be  the  heavy 
part  of  the  casting.  The  contraction  on 
freezing  has  to  take  place,  and  instead  of 
taking  place  uniformly  over  this  heavy  part 
and  maintaining  the  exact  shape  of  the  mold, 
it  will  often  draw  away  from  a  corner  and 
produce  a  "shrink,"  as  in  this  sample.  We 
can  induce  the  heavy  portion  to  freeze  more 
quickly  by  placing  the  chill  in  the  mold  at 
that  point  (a  chill  being  a  piece  of  some  ma- 
terial, usualh'  a  metal  having  a  higher  heat 
conductivit}^  than  the  pot  of  the  mold).  It 
is  difficult  to  accomplish  the  end  completely 
by  this  method ;  it  greatly  increases  the  time 
required  to  put  up  the  mold  and  produces  un- 
sightly chill  marks  on  the  casting. 

The  ideal  casting,  therefore,  is  one  of  as 
nearly  uniform  section  throughout  as  is  prac- 
tical, since  that  means  that  the  whole  casting 
solidities  at  the  same  time,  so  that  the  con- 
traction is  uniform.  On  account  of  the  hot 
shortness  of  aluminum  the  shrinkage  strains 
set  up  when  a  heavy  section  joins  a  thin  one 
often  causes  the  metal  to  give  away  entirely 
at  that  point,  and  a  crack  appears,  as  in  sam- 
ple Xo.  2.    Sample-3-A  shows  this  even  better. 

This  was  taken  from  a  crank-case  contain- 
ing three  braces — two  like  3-A  and  one  like 
3-B.  Those  of  the  3-A  type  cracked  in  a  con- 
sistent and  appalling  manner,  while  the  3-B 
never  gave  any  trouble.  It  was  finally  found 
that  there  was  no  reason  at  all  why  all  the 
braces  should  not  be  like  3-B,  and  the  design- 
er finally  gave  permission  to  have  them  all 
made  in  that  way.  The  defective  castings 
from  that  cause  promptly  fell  from  fully  30 
per  cent,  to  nothing.  This  change  meant  sim- 
ply the  addition  of  an  ounce  of  metal  to  a 
48-pound  casting.  Moreover,  this  principle 
can  as  often  be  applied  to  reducing  too  thick 
a  section  as  by  increasing  too  thin  a  one. 

If  it  is  inevitable  that  light  and  he^vy  sec- 
tions come  together,  the  cooling  strain  should 
be  distributed  by  joining  the  sections  by  a 
smooth  curve,  that  is,  a  liberal  fillet.  This  is 
on  account  of  another  physical  propertj^  com- 
mon to  all  molten  meials.  Suppose  we  have 
a  sharp  corner,  as  at  the  vortex  of  a  right 
dihedral  angle.  The  metal,  of  course,  freezes 
first  at  the  edge,  crystals  being  deposited 
which  tend  to  grow  inward,  as  shown  in  Fig. 
I.  Each  succeeding  crystal  finds  it  easier  to 
attach  itself  to  the  end  of  the  one  previously 


formed,  so  that  soon  a  line  of  crystals  has 
grown  by  bisecting  the  angles.  Xow  crystals 
in  regular  lines  do  not  form  as  strong  a  mass 
as  when  they  lie  interlaced  in  helter-skelter 
fashion.  It  is  easier  to  pull  apart  a  pile  of 
nails  lying  side  by  side  than  one  which  has 
been  stirred  up.  On  a  smooth  curve,  as  in 
Fig.  I,  there  is  no  adventurous  cr\'stal  which 
come  out  first  and  to  which  the  rest  attach 
themselves  like  a  swarm  of  bees.  The  crys- 
tals along  the  curved  surfaces  come  out  more 
nearly  at  the  same  time,  and  the  next  lot  is 
deposited  lying  between  the  first  ones  in 
helter-skelter  fashion,  instead  of  coming  out 
in  a  line  with  the  follow-my-leader  effect.  In 
other  words,  a  sharp  angle  tends  toward  the 
formation  of  a  definite  line  of  crystals,  which 
form  a  sort  of  cleavage  plane  and  is  a  source 
of  weakness. 

A  break  across  a  square  bar  of  almost  any 
metal  will  show  distinct  lines  connecting  the 
opposite  corners,  showing  the  arrangement  of 
the  crystals  in  this  fashion,  while  a  round  bar 
shows  no  such  lines.  From  this  we  can  see 
the  necessity  of  a  liberal  fillet.  The  sharper 
the  angle  at  a  change  of  direction,  or  the 
greater  the  difference  of  thickness  at  a  change 
of  section,  the  greater  should  be  the  radius 
of  curvature  of  the  fillet.  If  a  second  heavy 
part  has  a  large  boss  and  is  near  a  first,  both 
being  joined  b\'  a  thin  section,  the  fillet  should 
be  more  liberal  than  if  only  one  were  present. 
Sample  is  an  example  of  the  lack  of  fillet  at 
a  sharp  corner  between  thick  and  thin  sec- 
tions. This  was  the  fault  of  the  pattern 
maker  in  this  instance  and  are  glad  to  say 
was  speedily  remedied. 

There  is  no  one  factor  in  foundr\'  practice 
that  more  gravely  affects  the  strength  of  the 
casting  than  the  pouring  temperature.  The 
reason  for  this  is  again  the  speed  of  crystal- 
lization. The  cooler  the  metal  can  be  poured 
into  the  mold  the  more  quickly  it  solidifies 
and  the  less  time  the  crystals  have  to  grow 
or  arrange  themselves,  and  the  result  is  a 
mass  of  closely  interlocking  crystals  forming 
a  strong,  fine-grained  material. 

The  effect  of  pouring  temperature  is  well 
shown  by  this  set  of  test  bars  (exhibited  at 
the  meeting)  all  of  which  were  cast  from  the 
same  pot  of  metal  with  exactly  similar  molds, 
the  only  variable  being  the  pouring  tempera- 
ture. The  bars  are  arranged  in  order  of  the 
pouring  temperature.  You  will  note  the 
rough  surface  and  coarse  fracture  of  the 
bars  cast  at  the  higher  temperatures,  as  well 
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as  their  low  strength.  The  average  results 
obtained  in  this  series  of  tests  are  given  by 
the  curve  (not  shown  here)  which  shows  that 
lower  the  pouring  temperature  the  stronger 
the  casting. 

This  has  a  distinct  bearing  on  design,  since 
the  lowest  temperature  at  which  a  casting  can 
be  poured  is  that  to  which  the  thinnest  section 
will  just  escape  a  misrun.  If  the  casting  is 
so  designed  that  this  crucial  section  forces 
you  to  pour  hot,  all  of  the  thicker  parts  will 
freeze  too  slowly  and  will  be  weaker  than 
they  should  be.  By  slightly  increasing  the 
section  of  the  thinnest  parts,  a  casting  could 
often  be  poured  lOO  degrees  colder  and  the 
strength  of  the  w-hole  casting  be  increased 
at  least  lo  per  cent.  This  is  a  matter  which 
is  absolutely  up  to  the  designer.  If  the  bulk 
of  the  casting  is  from  a  quarter  to  half  inch 
thick,  one  little  part  one-eighth  of  an  inch 
thick  will  give  us  a  resultant  casting,  on 
account  of  the  high  pouring  temperature  re- 
quired, whose  average  strength  is  about  16.000 
pounds  per  square  inch,  instead  of  18.000 
pounds  or  over.  The  call  for  lightness  has 
led  many  designers  to  overlook  this  vital 
point. 

The  very  great  influence  of  the  pouring 
temperature  is  the  reason  why  separately  cast 
test  bars  show  only  the  quality  of  the  ingot 
metal  and  nothing  at  all  as  to  the  strength  of 
the  corresponding  casting,  even  though  the 
test  bar  and  casting  may  be  poured  from  the 
same  pot  of  metal.  Your  Standards  Sub- 
Committee  has  wisely  specified  that  aluminum 
test  bars  shall  be  made  on  castings.  Were  this 
stipulation  not  made,  the  foundryman  who 
wished  could  pour  the  casting  as  hot  as  he 
pleases,  allow  his  metal  to  cool  way  down 
and  then  pour  separate  test  bars  which  would 
then  show  an  utterly  fictitious  strength  in 
comparison  with  the  casting. 

The  general  lack  of  attention  to  pouring 
temperatures,  not  only  in  commercial  prac- 
tice but  in  most  of  the  investigations  on 
aluminum,  vitiates  a  good  deal  of  the  pub- 
lished data  on  aluminum  alloys  and  accounts 
for  a  great  many  irregularities  and  seeming 
contradictions  in  the  results.  In  comparing 
the  different  alloys  of  aluminum,  really  com- 
parable results  can  only  be  obtained  by  pour- 
ing at  tlie  same  number  of  degrees  above  the 
melting  point  of  the  particular  alloy  in  ques- 
tion in  all  cases,  thus  allowing  the  same  time 
for  crystallization  and  producing  an  anala- 
gous  condition. 


After  the  designer  has  done  his  work,  it  is 
up  to  the  pattern  maker  to  decide  how  the 
pattern  shall  be  constructed.  First  of  all,  the 
pattern  should  be  made  so  as  to  allow  the 
use  of  molding  machines  wherever  practical. 
If  a  pattern  maker  is  not  too  much  bound 
down  by  tradition,  he  can  often  simplify  mat- 
ters greatly.  For  instance,  in  a  crank  case 
with  several  projecting  pieces  on  the  side 
which  would  make  it  impossible  to  draw  the 
pattern  from  the  sand  without  the  use  of  core 
work  at  the  sides,  by  the  simple  expedient  of 
making  the  pattern  hollow  and  putting  in  a 
lever  by  w'hich  the  pieces  are  drawn  into  the 
body  of  the  pattern  and  the  pattern  then 
lifted  out,  a  large  amount  of  core  work  would 
be  eliminated. 

Core  work  always  means  trouble.  It  takes 
time  to  set  cores  in  the  mold  correctly,  and  if 
a  lot  of  small  cores  are  used,  the  danger  of 
shifts  is  greatly  increased.  If,  on  the  other 
hand,  large  cores  are  used,  they  must  be  hard 
enough  to  allow  handling  them  and  setting 
them  in  the  mold,  which  requires  not  only  a 
solid  core  but  one  reinforced  by  iron  rods 
and  wires.  This  makes  them  hard  to  crush, 
and  on  large  cores  inside  of  thin  walls  of 
metal  introduces  danger  of  cracking.  When 
we  have  a  core  completely  surrounded  by 
walls  of  metal  it  is  a  question  whether  the 
tensile  strength  of  the  metal  as  it  solidifies  is 
greater  than  the  comoressive  strength  of 
the  core.  Let  the  core  be  ever  so  slightly  too 
hard  and  your  casting  is  inevitably  scrap.  We 
have  seen  patterns  requiring  large  and  com- 
plex cores  within  walls  as  thin  as  3/16  of  an 
inch,  from  which  patterns  it  was  absolutely 
impossible  to  make  castings,  since  any  core 
strong  ■  enough  to  place  in  the  mold  would 
have  too  great  a  compressive  strength  for  the 
metal  to  crush  without  cracking  the  casting. 
If  cores  must  be  used,  the  core  prints 
should  be  large  and  deep  so  as  to  anchor  the 
cores  firmly  without  the  use  of  chaplets  to 
hold  the  cores  to  place,  since  it  is  impossible 
for  the  molten  metal  to  fuse  a  chaplet  into 
the  body  of  the  casting,  without  pouring  at  a 
temperature  far  above  that  necessary  to  give 
the  greatest  strength.  When  a  job  requires 
cores,  the  first  question  that  should  be  asked 
by  the  pattern  maker  is  if  that  pattern  cannot 
be  made  so  as  to  allow  the  use  of  green  sand 
core,  or  at  least  a  green  sand  half.  Green 
sand  will  crush  and  give  away  when  the 
casting   contracts   on    cooling,    where    a    hard, 
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dry   sand   core   will   not  crush   and   will    crack 
the  casting. 

The  foundry  is  called  upon  to  make  cast- 
ings of  even  greater  complexity,  and  the 
core  work  required  has  increased  amazingly 
in  the  last  couple  of  years.  Core  rooms  once 
fully  adequate  for  a  given  molding  room  are 
n  3w  being  overcrowded  and  unable  to  cope 
with  the  demand  for  cores.  This  situation 
could  be  greatly  improved  if  the  pattern 
maker  would  put  green  sand  halves  in  all 
castings  where  it  is  possible  to  use  them ;  and 
the  results  would  be  both  cheaper  and  better. 
If  a  considerable  number  of  castings  are  to 
he  made,  wooden  patterns  and  core  boxes  are 
an  abomination.  They  warp  and  swell  in 
use,  dry  out  and  crack  apart  in  storage  and 
wear  out  by  abrasion  from  the  sand  and  by 
the  constant  rapping  necessary  to  allow^  the 
pattern  to  be  withdrawn  from  the  mold  or  the 
core-box  from  the  core.  Good  metal  pat- 
terns and  core  boxes  are  an  economy  if  many 
castings  are  to  be  made,  or  if  a  few  are  to 
be  made  from  the  same  pattern  in  successive 
years. 

With   proper   design   and   a   well   made   pat- 
tern  the   engineer    who    wants    an    aluminum 
casting    must    next    face    the    problem    as    to 
what    aluminum    alloy    he    shall    specify    his 
casting    to    be    made.      He    has    a    choice    of 
practically  three  alloys — one   containing  8  per 
cent,  copper,  one  with  3  per  cent,  copper  and 
15   per   cent,   zinc,   and   one   with   35   per   cent, 
zinc,    designated    respectively    as    alloys    Nos. 
I,   2   and   3    in    the    Standards    Sub-committee 
specifications  and  known  to  the  trade  as  Xos. 
12,  31,  and  63.     Comparable  test  bars  on  these 
show    in    the    order    named — 18,000   lb.,    22,000 
35,000     lbs.     tensile      strength      per      sq.      in. 
Probably  90  per   cent,   of  all   aluminum   au- 
tomobile castings  are  made  of  No.  12.  Though 
this   shows  the  lowest  tensile  strength  of  the 
three,   the   trade    has    come    to    it    for    several 
reasons.     First,   when   aluminum   castings   are 
-desired,    lightness    is    usually    a    prime    factor, 
and  the  zinc-containing  alloys,  Xos.  31  and  63, 
are  respectively  about  7  per  cent,  and   18  per 
cent,  heavier  than  the  copper  containing  alloy, 
or   No.    12.     The    second    reason    is    that   the 
alloys     containing    zinc     are     more     liable     to 
shrinkage     strains,     which     may     develop     as 
draws  and  shrinks  or  as  hidden  strains,  which 
cause  cracks  to  appear  after  the  material  has 
been  subjected  to  vibratory  stress,  and  make 
the    casting    liable    to    fail    in    service.     The 
strength    of    the    zinc    allovs    falls    off    more 


rapidly  with  increasing  temperature  than  does 
that  of  Xo.  12,  so  that  the  alloys  which  are 
stronger  at  ordinary  temperatures,  when  sub- 
jected to  the  heat  developed  about  a  motor, 
may   lose  their   seeming   advantage. 

The  zinc  alloys,  moreover,  are  more  brittle 
and  less  ductile  than  the  X'o.  12,  as  well  as 
more  likely  to  break  down  in  vibration  or 
under  repeated  impact.  Although  so  eminent 
an  authority  as  Mr.  Souther  disagrees  with 
this  in  a  recent  article  in  the  Cycle  and  Auto- 
mobile Trade  Journal,  yet  there  must  be  a 
reason  for  the  very  marked  abandonment  of 
the  zinc  alloys  for  the  copper  alloy  through- 
out the  industry.  Mr.  Souther's  figures  given 
in  this  paper  are  the  same  he  published  several 
years  ago  in  the  Metal  Industry,  and  on  look- 
ing over  the  fuller  data  in  this  earlier  paper 
it  seems  to  us  he  must  have  drawn  conclu- 
sions from  too  few  tests  and  probably  from 
tests  on  bars  not  necessarily  cast  at  corres- 
ponding  temperatures. 

We  expect  to  go  into  this  matter  of  endur- 
ance of  different  aluminum   alloys   more   fully 
in  the  near  future  and  plan  to  report  the  re- 
sults  at  a   future   meeting  of  the   Society.     A 
large  number  of  tests  so  far  have  shown  that 
on    the    White-Souther    Endurance     Machine 
the  different  alloys   run   about   as   follows: 
X'o.   12 — ^over  a  million  revolutions. 
Xo.  31 — about  600,000  revolutions. 
Xo.    63 — about   500,000   revolutions, 
before    fracture.      These    are    averages    of    a 
large  number  of  bars.     You  will  note  that  the 
resistance   to    vibratory    stress    is    in    opposite 
order   from   that   of   the   tensile   strength,  but 
exactly  in  the  order  of  the  ductilities. 

On  another  type  of  endurance  machine 
where  the  bar  is  subjected  to  repeated  blows, 
we  understand  the  Xo.  12  will  stand  about  a 
million  blows  before  rupture,  while  Xo.  31 
will  only  stand  1500  to  2000. 

The  brittleness  and  unreliability  of  Xo.  31 
and  Xo.  63  are  usually  laid  to  the  presence  of 
zinc.  On  the  other  hand  it  is  more  likely  due 
to  the  absence  of  aluminum — that  is.  alloys 
high  in  aluminum  are  resistant  to  vibratory 
stresses,  while  alloys  low  in  aluminum  are 
less  resistant.  An  alloy  containing  88  per 
cent,  aluminum  and  the  rest  zinc  gives  nearly 
as  good  results  in  the  endurance  test  as  does 
No.  12  with  92  per  cent  of  aluminum,  but 
since  the  tensile  strength  is  decidedly  inferior 
to  Xo.  12,  and  it  is  a  heavier  alloy,  this  is  no 
longer  a   commercial   alloy. 

Magnalium,  or  94  per  cent,  aluminum  with 


THE    BRASS  WORLD 


285 


6  per  cent,  magnesium,  is  about  as  strong  in 
tension  and  lias  about  the  same  resistance  to 
vibratory  stress  as  has  Xo.  12.  To  get 
strength  enough  to  pay  for  tlie  added  weight 
where  zinc  is  used  as  the  chief  alloying  metal, 
we  are  forced  to  use  so  much  zinc  that  the 
ductility  and  resistance  to  vibratory  stress  are 
cut  far  below  the  hgure  for  Xo.  12.  We 
really  have  three  factors,  strength,  lightness 
and  resistance  to  vibratory  stresses.  If  we 
give  each  factor  what  we  might  call  a  co- 
efficient of  importance  and  we  multiply  the 
three  together,  the  alloy  which  gives  the 
highest  product   will   be  the  most  valuable. 

The  automobile  engineer  has  practically 
made  this  calculation  and  he  has  answered 
the  question  by  specifying  the  8  per  cent,  cop- 
per alloy  in  the  vast  majority  of  cases. 

The  engineer  who  wishes  to  get  good,  relia- 
ble aluminum  castings  and  at  a  reasonable 
price  must  then  realize  that  the  problem  is 
not  entirely  up  to  the  foundryman  to  whom 
he  entrusts  the  pattern,  but  that  it  is  his 
problem  as  well.  The  responsibility  for  de- 
sign is  solely  his,  and  if  he  will  so  proportion 
his  castings  as  to  avoid  great  inequalities  in 
section  or  sharp  changes  in  direction,  and  if 
he  will  use  liberal  hllets,  if  he  will  keep 
away  from  such  thin  sections  that  the  metal 
must  be  poured  too  hot  to  get  strong  castings, 
if  he  instructs  his  pattern  maker  to  go  as  far 
as  he  can  in  avoiding  dry  sand  cores,  if  he 
will  provide  good  substantial  patterns,  will 
specify  the  proper  alloy  and  then  see  that 
the  casting  is  made  with  proper  care  and  with 
proper  control  of  pouring  temperature,  he 
will  get  castings  which  will  allow  him  to 
utilize  to  the  fullest  extent  all  the  many  ad- 
vantages which  aluminum  has  for  his  purpose. 
But  he  should  not  for  one  moment  forget 
that  unless  the  design  is  right,  the  best  efforts 
of  the  foundryman  cannot  produce  a  casting 
which  will  have  in  the  fullest  degree  those 
advantages  which  the  perfect  aluminum  cast- 
ing should  have. 

The  designer  is  father  to  the  blue  print — 
the  blue  print  is  father  to  the  pattern— and 
the  pattern  is  father  to  the  casting.  Even 
though  the  relationship  be  remote,  the  de- 
signer should  give  his  great  trrand  children 
the  best  possible  chance. 


Transparent  Enamels  on 
Silver. 


By  CHarles  E.  Sivett. 


In  the  opinion  of  the  writer  the  most  beau- 
tiful product  of  the  jewelers'  art  of  to-day 
is  the  silverware  ornamented  with  transpar- 
ent enamel.  The  work  requires  as  a  base,  a 
transparent,  colorless  enamel  of  high  lustre. 
Such  an  enamel  is  not  difficult  to  obtain  but 
unless  the  particular  specimen  is  of  the  right 
composition  it  will  be  found  that  the  enamel 
dissolves  silver  with  the  result  of  giving  a 
yellow  instead  of  the  colorless  result  sought. 

As  a  result  of  analyzing  suitable  enamels, 
followed  by  an  almost  incredible  number  of 
experiments,  I  found  it  necessary  to  use  ar- 
senate of  lead  in  the  composition.  This  is 
the  material  used  for  spraying  elm  trees  for 
the  destruction   of  the   beetle. 

Excellent  results  are  obtained  by  melting  in 
a  sand  crucible  the  following  mixture: 
Finely   Divided    Silica     (free 

from   iron     30  parts 

Red    Lead    28  parts 

Powdered    Borax    30  parts 

Powdered    Saltpeter    3  parts 

Arsenate  of  Lead    (dry)    ...     3  parts 

Mix  the  ingredients  thoroughly  in  a  porce- 
lain mortar  and  in  melting  keep  the  crucible 
covered  and  in  an  oxidizing  condition  (i.  e.. 
free   from   smoke  and  cinder). 

With  this  as  a  liase,  the  colors  are  to  be- 
made  by  adding  to  the  original  mixture  suit- 
able oxides  to  impart  the  color. 

The  resulting  colors  are  free  from  yellow 
degredation  which  is  found  when  unsuitable 
enamels  are  used  on  silver. 

The  chemical  principle  at  the  bottom  of  the 
use  of  lead  arsenate  is  as  follows:  The  lead 
and  arsenic  compounds  exist  in  two  states  of 
oxidation,  both  colorless.  The  arsenate  ex- 
ists in  the  enamel  in  the  highest  state  of  oxi- 
dation. When  such  an  enamel  is  heated  on  a 
silver  surface,  the  excess  of  oxygen  in  the 
arsenate  tends  to  form  oxide  of  silver  which 
does  not  dissolve  in  the  enamel. 

This  enamel  base  is  suitable  for  all  colors 
except  gold  and  copper  pinks. 


L  opper  is  not  as  pnisonous  as  believed.  Phosphor-tin  is  quite  apt  to  contain  lead  as 
Those  who  habitually  work  with  it  are  not  an  adulterant.  The  addition  of  a  small  quan- 
subject  to  the  ills  that  follow  the  use  of  lead  tity  will  greatly  cheapen  it  and  enable  the  man- 
or arsenic.  ufacturer  to  make  a  large  profit. 
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Scrap  Copper,  Brass  and  Com- 
position Specifications. 


THe  Coating  on  NicRel  Anodes. 


The  following  specifications  for  old  copper 
and  brass  have  been  furnished  by  one  of  the 
most  prominent  dealers  in  old  metals  in  Xew 
York  City : 

Copper,  Heavy,  Cut  and  Crucible.— This 
shall  consist  of  any  copper  not  less  than  1/16 
in.  thick,  free  from  foreign  substances,  except 
that  a  small  percentage  may  have  solder 
marks  on  it,  but  no  lumps  of  solder,  and  shall 
be  cut  up  in  pieces  about  5  in.  wide  and  10  in. 
long.  This  shall  be  the  maximum  size.  If 
cut  up  in  small  pieces  it  will  be  considered 
•crucible  copper.  This  description  applies  also 
to  "uncrucible"  heavy  copper,  except  as  to  its 
being  cut  up  in  pieces. 

Copper  Wire. — It  shall  be  free  from  all  in- 
sulation and  from  hair  wire:  also  from  other 
metals,  such  as  brass  and  solder,  and  from 
other  foreign  substances. 

Light  Copper  and  Bottoms. — These  shall 
consist  of  the  bottoms  of  tea  kettles,  wash 
toilers,  and  hot  water  boilers. 

Heavy  Brass. — This  material  shall  consist 
of  'any  solid  pieces  of  brass  small  enough  to 
^o  into  a  6-in.  opening.  The  approximate 
mixture  of  this  is  65  per  cent  copper  and  35 
per  cent  spelter.  This,  of  course,  varies ; 
sometimes  copper  is  a  little  lower,  but  it  is 
usually  higher.  It  shall  be  free  from  iron 
and  other  foreign  substances. 

Light  Brass. — It  shall  consist  of  material 
like  lamp  tops,  and  may  have  a  small  percen- 
tage of  iron  that  is  not  easily  removed.  It 
may  also  have  some  traces  of  solder  on  it,  but 
not  very  much. 

Heavy  Machine  Composition. — This  is 
sometimes  called  red  brass  and  shall  consist 
of  metal  that  contains  a  greater  or  less  per- 
centage of  tin,  and  is  usually  about  80  per 
■cent,  copper  with  a  small  percentage,  some- 
times, of  lead  and  zinc.  The  best  grade  of 
composition  is  composed  of  copper,  tin  and 
a  small  percentage  of  spelter,  but  it  is  still 
composition  if  it  has  a  larger  percentage  of 
spelter  and  a  small  percentage  of  lead.  But 
it  must  always  contain  not  less  than  5  or  6 
per  cent,  of  tin;  the  smaller  the  percentage  of 
tin,  the  less  valuable  it  is.  It  is  marketable 
in  any  form,  but  has  greater  value  if  in  pieces 
that  are  small  enough  to  go  into  a  6-in.  open- 
ing. Steam  valves  and  similar  articles,  also 
engine  bearings,  come  under  the  head  of  com- 
position.— The   Iron   Age. 


Platers  frequently  complain  that  a  thick 
coating  of  foreign  material  forms  on  their 
nickel  anodes  and  that  they  do  not  think  they 
are  what  they  should  be.  They  imagine  they 
are  contaminated  with  a  large  amount  of  for- 
eign matter.  In  such  instances  it  will  usually 
be  found  that  the  deposit  of  nickel  is  good, 
and  the  only  difficulty  i  s  the  appearance  of 
the  anodes. 

In  connection  with  this  nickel  anode  coating 
let  it  be  understood  that  commercial  nickel 
anodes  are  never  pure,  and  if  they  were  they 
would  not  be  satisfactory.  They  contain  iron, 
carbon  and  tin,  all  added  intentionally,  and 
not  as  an  adulteration.  These  substances  are 
added  to  the  nickel  to  render  it  "soft,''  i.  e.  to 
make  it  dissolve  in  the  solution.  Were  they 
not  added  the  anode  would  be  "hard"  so  that 
it  would  remain  in  the  plating  solution  un- 
attacked  and  smooth ;  and  while  it  might  have 
a  good  appearance  as  far  as  being  clean  and 
bright  is  concerned,  it  would  be  of  no  value 
for  the  reason  that  it  would  never  supply 
nickel  for  replenishing  the  solution.  The 
"soft"  anode,  then  is  the  better. 

When  such  a  "soft"  anode  'dissolves  in  the 
nickel  plating  solution  as  the  plating  goes  on, 
the  iron  partially  dissolves,  but  the  carbon 
and  tin  are  left  on  the  surface  This  is  what 
is  known  as  the  anode  "slime"  or  "coating." 
If  the  nickel  anodes  are  frequently  cleaned, 
as  they  should  be,  this  slime  is  removed  with 
the  cleaning ;  but  if  it  is  not  removed  and  is 
allowed  to  accumulate,  it  reaches  consider- 
able thickness  as  the  anode  becomes  older  so 
that  the  plater  imagines  that  he  is  becoming 
cheated. 

The  best  method  of  ascertaining  that  this 
anode  slime  is  of  little  importance  is  to  dry 
it  and  note  how  light  it  is.  It  weighs  very 
little.  In  addition  to  its  small  amount,  as  far 
as  weight  is  concerned,  it  may  also  be  said 
that  it  costs  nothing  for  the  reason  that  anode 
makers  charge  for  nothing  but  the  nickel  in 
their  anodes  and  the  rest  is   free. 

Platers  should  not  look  upon  the  anode 
coating  seriously,  therefore,  as,  while  it  may 
appear  quite  voluminous  when  wet,  it  weighs 
but  little  when  drv  and  has  cost  nothing. 


Soft  solder  may  be  easily  dissolved  from 
silver  goods  without  attacking  the  silver  by 
boiling  in  a  solution  of  perchloride  of  iron. 
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TKe  Ne^v  "Peerless"  Surfacing 

MacKine    for   Brass,  Bronze, 

Steel  and  OtKer  Metals. 


Since  the  advent  of  endless  belts,  made 
from  merchantable  emery  or  garnet  cloth, 
such  as  now  used  in  the  arts,  and  special 
machinery  to  carry  this  seemingly  light  mate- 
rial and  introduced  and  patented  by  E.  J.  Bein 
in  1896,  the  extent  to  which  the  art  has  devel- 
oped can  hardly  be  conceived. 


The  New  "Peerless"  Surfacing  Machine. 

Whenever  applicable,  it  is  a  substitute  for 
hand  filing  and  thus  dispenses  with  expensive 
labor,  producing  far  better  finishes,  square  and 
perfect  edges,  grinding  with  the  square,  and 
giving  the  work  a  machine  finish  impossible 
to  do  by  rotary  motion  which  necessarily  pro- 
duces circular  lines  that  are  quite  objection- 
able on  high  class  work. 

Xew  devices  are  constantly  developing,  and 
among  them  is  the  new  "Peerless"  surfacing 
machine  herewith  illustrated  and  just  patented 
by  Mr.  Bein.  The  machine  has  many  valuable 
features,  can  be  adjusted  at  any  angle  or  used 
in  a  vertical  or  horizontal  position.  Three 
belts  are  employed,  each  having  an  indepen 
dent  adjustment.  The  machine  is  driven  from 
a  central  shaft,  forming  the  axis  around  which 
the  whole  n-.achine  revolves.     Power  is  trans- 


mitted to  one  loose  pulley  driven  from  the 
center  driving  pulley,  which,  in  turn,  transmits 
power  to  the  others.  The  intermediate  belt  is 
used  as  a  cushion  under  the  abrasive  or  grind- 
ing belt,  and  where  work  need  not  be  absolute- 
ly straight,  it  will  prolong  the  life  of  the  belt 
very  materially. 

This  machine  is  a  small  one  and  is  designed 
to  meet  the  wants  of  brass  and  other  metal 
finishers.  Having  two  belts,  coarse  and  fine, 
it  enables  the  operator  to  finish  the  work  up 
in  one  operation.  For  irregular  shapes,  the 
flexible  side  of  the  belt  can  be  employed  which 
will  conform  to  the  contour  of  the  material 
to  be  finished. 

The  machine  is  well  built  and  the  pulleys 
and  bearings  are  fitted  with  brass  bushings 
and  are  dust-proof.  The  whole  is  very  com- 
pact, takes  very  little  floor  space  and  can, 
when  desired,  be  used  as  a  bench  machine  by 
removing  the  base.  The  machine  is  sold 
without   the  base   when   so  desired. 

There  is  an  endless  variety  of  work  upon 
which  the  machine  can  be  used  and  unskilled 
labor  can  do  the  finest  quality  polishing  only 
produced  by  the  most  skilled  when  the  regular 
method  of  polishing  is  carried  on. 


Dragon's  Blood  in  Lacquers 
and   VarnisKes. 


In  the  Daily  Consular  Report,  Consul  E.  S. 
Cunningham,  of  Bombay.  India,  gives  the  fol- 
lowing information  in  regard  to  this  useful 
material : 

Dragon's  blood,  which  is  used  for  coloring 
varnishes,  as  a  medicine,  and  in  photo- 
engraving processes,  is  procurable  from 
grocers  and  druggists  in  every  bazaar  in 
India.  Both  the  false  and  true  dragon's 
blood  may  be  purchased  in  the  Bombay 
market. 

Sir  George  Watt  says  that  certain  canes 
and  rattans  when  freshly  cut  contain  a  large 
quantity  of  a  liquid  which,  when  evaporated, 
produces  a  red  resin.  One  of  the  best-known 
qualities  of  the  resin  is  sometimes  called  East 
Indian  dragon's  blood.  This  is  mostly  pre 
pared  from  the  fruits  of  several  species  of 
Calamus  found  in  the  Straits  Settlement.  The 
gum  exudes  naturally  from  between  the  scales 
of  the  fruit,  and.  being  friable,  is  collected 
by  shaking  the  fruit  into  baskets  and  then 
sifting  the  resin  from  the  stems  and  particles 
of    woodv    fiber,    after    which    it    is    melted 
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either  by  the  heat  of  the  sun  or  boiling 
water.  The  only  Indian  species  hitherto  re- 
ported as  affording  this  resin  is  Doemonorops 
kurzianus.  The  false  dragon's  blood  met 
with  in  Indian  commerce  is  imported  into 
Bombay  from  Sumatra,  Penang,  etc.  The 
true  dragon's  blood,  however,  is  procured 
from  Socotra  and  is  obtained  by  tapping  the 
stems  of  several  species  of  Dracoeena,  not 
Calamus. 

Other  technical  publications  state  that 
Canary  Islands  dragon's  blood  is  the  variety 
obtained  from  the  celebrated  dragon  tree  of 
Teneriffe  and  adjacent  islands,  Dracoena 
draco.  Very  little  of  this  now  finds  its  way 
into  European  commerce,  and  the  same  can 
be  said  of  ^lexican  dragon's  blood,  which 
latter  is  obtained   from  Croton  draco. 

American  official  statistics  show  that  the 
imports  of  dragon's  blood  entered  for  con- 
sumption in  the  fiscal  year  ending  June  30, 
1909,  aggregated  43,396  pounds,  with  an  ap- 
praised value  of  29.6  cents  per  pound  and  in 
the  fiscal  year  1910  they  amounted  to  26,555 
pounds,  value  34  cents  per  pound.  Dragon's 
blood  comes  in   free  of  dutv. 


Scale  for  Use  in  Silver  Plating. 


All  the  large  manufacturers  of  silver-plated 
flat-ware  now  use  scales  for  determining  the 
weight  of  silver  that  is  being  deposited  while 
the  electrodeposition  is  going  on.  In  this 
manner  it  is  possible  to  deposit  uniform  coat- 
ings on  the  goods  and  insure  against  over 
plating. 


Scale  for  Use  in  Determining  tlie  Amount  of  Silver 
Being  Deposited  on  Plated  Goods. 


Such  scales  are  herewith  illustrated.  They 
can  be  set  to  indicate  the  amount  of  silver 
which  it  is  desired  to  deposit  so  that  when  it 
has  been  obtained,  an  electric  bell  will  ring. 
The  rack  containing  the  goods  to  be  plated 
is  hung  at  one  end  of  the  beam  and  in  the 
solution.  The  weight  is  set  at  the  desired 
amount  of  silver.  When  the  amount  of  silver 
has  been  deposited,  its  weight  pulls  the  beam 


down,  and  at  the  same  time  the  bell  rings 
thus  indicating  to  the  plater  that  the  opera- 
tion has  been  completed. 

The  top  bar  is  divided  into  ^  pennyweights 
(but  %  can  be  read)  to  10  pennyweights  on 
each  side  of  the  center  which  either  can  be 
used  for  weighing  purposes  or  to  try  how 
much  more  or  less  it  needs  for  the  required 
result.  The  second  bar  is  divided  up  to  6  oz. 
Troy  in  2  pennyweights  and  the  amount  of 
silver  deposited  is  weighed  on  it.  This  can 
be  set  at  any  given  weight.  For  example,  if 
4  dozen  spoons  are  suspended  from  the  scale 
hook  in  the  solution  and  wish  to  deposit  3  oz. 
of  silver  on  them,  the  weight  is  set  at  3  oz. 
and  screwed  tight.  When  the  beam  is  bal- 
anced by  the  silver  deposited,  as  indicated  by 
the  pointer  on  the  dial,  the  required  amount 
has  been  deposited. 

The  lower  beam  and  end  weights  are  used 
only  to  balance  any  material  put  on.  Ordina- 
rialy  it  is  made  to  carry  up  to  sV^  lbs.  but  this 
amount  can  be  increased  when  desired. 


Handforging  of  Cutlery  in 
Eng'land. 


^lany  ancient  and  skilful  crafts  have  dis- 
appeared or  are  disappearing  before  the  ad- 
vance of  mechanical  processes,  but  among 
those  which  survive,  the  forging  of  knife 
blades  by  hand  is  a  conspicuous  and  interest- 
ing example.  Without  disparagement  of 
machine-hammered  knives,  it  ma\'  be  said  with 
certainty  that  in  choosing  the  hand-forged 
goods  the  buyer  can  absolutely  rely  upon  get- 
ting the  maximum  of  quality,  because  only 
the  best  steel  is  supplied  to  the  forger,  and  his 
manipulation  of  it  tends  to  produce  the  finest 
cutting  edge  possible,  and  one  which  will  last. 
The  faint  thumb-mark  (as  it  is  termed)  on 
one  side  of  the  blade  just  above  the  bolster 
indicates  that  the  knife  is  hand-made,  so  that 
the  buyer  need  never  be  deceived  as  to  what  is 
being  supplied  to  him. 

Watching  the  blade  forger  and  striker  work- 
ing at  their  anvil  and  hearth,  suggests  to  the 
uninitiated  observer  a  simple  and  comparative- 
ly easy  task,  but  it  needs  a  close  acquaintance 
with  the  process  fully  to  appreciate  the  great 
amount  of  skill  and  care,  to  say  nothing  of  in- 
herited capacity  which  it  represents.  Liko 
poets,  forgers  are  more  often  born  than  made, 
and  it  is  quite  possible  for  a  young  man  to 
discover   after   seven   years'   apprenticeship   to 
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the  trade  that  lie  has  no  chance  of  becoming  a 
competent  workman.  The  difficulty  which  the 
thorough  learning  of  the  trade  presents  and 
the  uncertainty  of  attaining  proficiency  in  it 
are  among  the  reasons  why  so  few  apprentices 
are  to  be  found.  The  forger  of  to-day  earns 
fairly  good  wages,  his  trade,  although  hard 
and  exhausting,  is  healthy,  and  he  occupies 
a  position  of  independence  which  is  rare 
among  workmen.  He  knows  no  master  in  the 
ordinary  sense,  and  works  pretty  much  when 
and  where  he  pleases,  and  some  forgers  ply 
their  craft  at  a  hearth  in  their  own  back-yard, 
while  the  remuneration  is  invariably  on  a  piece 
rate  basis. 

The  forging  of  table  knives  is  a  "two- 
handed"'  trade.  That  is  to  say,  it  is  performed 
by  two  men,  a  forger  and  a  striker,  the  latter's 
hammer  being  heavier  than  his  mate's.  The 
striker  also  performs  the  delicate  process  of 
hardening  and  tempering.  The  raw  material 
of  the  forger  consists  of  steel  bars  (Fig  i), 
rolled  into  flat,  thin  sections  of  the  size,  shape 
and  thickness  required  for  the  various  patterns 
of  knives  made.  He  first  heats  one  of  these 
bars  and  hammers  one  end  into  a  rough  blade 
known  as  a  "mood"  (Fig.  2).  Guided  only 
by  his  eye,  and  assisted,  of  course,  by  instinct 
and  experience,  he  can  gauge  exactly  the 
the  amount  of  steel  which  the  blade  will  re- 
quire, so  that  it  is  never  necessary  for  him  to 
cut  away  sub.>e(|ucntly  any  of  the  metal 
through  taking  too  much,  or  to  reduce  its 
thickiess  because  he  has  underestimated  the 
quantity.  The  "mood,"  after  being  cut  from 
the  rod  of  steel,  is  next  welded  to  a  rod  of 
charcoal  iron,  from  which  the  bolster  and 
tang  are  to  be  made.  High-class  steel  being 
expensive,  it  is  not  used  for  those  parts  of  a 
knife  which  are  not  required  to  cut,  and  it  is 
more  economical  and  more  serviceable  to 
form  the  tang  and  bolster  out  of  iron.  Having 
cut  off  as  much  iron  as  is  needed,  there  is 
left  what  is  known  as  a  "shot"  blade  (Fig.  3"). 
the  bolster  being  then  produced  by  hammer- 
ing the  lump  of  iron  in  a  mould  of  the  shape 
required,  and  leaving  a  portion  to  be  drawn, 
by  several  skilful  blows,  into  a  tang  (Fig.  4). 
Here,  again,  the  forger  can  accurately  calcu- 
late the  amount  of  iron  required  to  fill  the 
top  and  bottom  tool  to  make  a  shoulder  and 
tang  of  the  right  size,  for  he  rarely  gets  too 
much  or  too  little.  It  is  also  deserving  of 
note  that  the  production  of  a  perfect  and  neat 
weld   is   essentially    a    craftsman's     operation. 


Next  follows  the  smithing.  Hy  means  of  his 
hammer  the  forger  accurately  shapes  the 
blade  in  the  form  in  which  it  is  to  go  to  the 
grinder,  and  he  must  leave  a  thin  cutting  edge 
and  a  graded  taper  from  edge  to  back  and 
from  point  to  bolster.  At  this  stage  the  name 
or  mark  of  the  maker  is  struck  on  the  blade 
(Fig.  5). 
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Method  of  Forging  the  Cutlery 

It  is  impossible  to  over-estimate  the  impor- 
tance of  the  hardening  and  tempering  process 
which  follows,  because  if  it  be  unskilfully 
done  the  best  steel  is  spoiled  and  the  knife 
cannot  be  satisfactory.  The  blade  is  kept  in 
the  fire  until  it  acquires  a  cherry-red  colour, 
and  is  then  quickly  w"ithdrawn  and  plunged 
into  cold  water.  This  action  makes  the  steel 
almost  as  hard  and  brittle  as  glass,  and  in  that 
condition  it  would  break  into  fragments  if 
dropped  on  a  stone  floor. 

It  is  now  the  task  of  the  striker  to  "let 
down"  the  temper:  that  is,  to  reduce  the 
hardness  to  a  point  which  gives  elasticity  and 
makes  it  a  usable  tool.  A  great  deal  of  judg- 
ment, experience,  and  natural  aptitude  are  nec- 
essary to  do  this  successfully.  The  degrees 
of  hardness  are  ascertained  by  the  colour. 
Razor  blades  are  left  extremely  hard,  while 
carver  blades  have  to  be  softer  than  table- 
knife  blades.  The  operator  must  also  take 
into  consideration  the  ingredients  and  th.e 
nature  and  quality  o.'  ihc  steel  and  the  special 
purpose  for  which  it  is  intended.  When  at 
the  hardest  point,  the  steel  presents  a  greyish- 
white  appearance,  but  while  being  "let  down" 
in  the  fire  the  shades  of  colour  are  successive- 
ly straw,  mottled  brown,  purple,  dark  blue, 
and  finally  (for  table  knives)  light  blue.  In 
the  course  of  the  forging  processes  a  blade 
is  heated  no  fewer  than  five  times  in  addition 
to  being  warmed   for  tempering. 

From  the  above  description,  it  will  be 
gathered  that  hand-forged  cutlery  is  subjected 
to   a   great   amount   of   hammering   and    it    is 
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to  this  that  its  superiority  is  mainly  due.  Ac- 
cording to  the  authorities  on  the  subject, 
every  additional  blow  improves  the  quality  of 
steel  by  condensing  it  and  closing  its  fibres. 
The  human  factor  in  the  process  is  especially 
valuable,  because  the  man  can  feel  the  various 
inequalities  of  hardness  and  softness  always 
present  in  steel,  of  which  a  machine  can  take 
no  account,  and  by  varying  his  treatment, 
produce  uniformity,  with  the  result  that  the 
blade  leaves  his  hands  free  from  those  flaws 
and  blemishes  which  tend  to  impair  its  effi- 
ciency and  shorten  its  life. — The  Ironmonger. 


TKe  Best  "All-Arotxi^d"  Alvim- 
inuxn  Mixture. 


Time  is  the  greatest  of  teachers  and  it  has 
succeeded  in  teaching  us  much  in  the  line  of 
aluminum  metallurgy.  One  of  the  principal 
lessons  is  that  the  best  "all-around"  alumi- 
num mixture  for  making  aluminum  sand  cast- 
ings is  one  of  aluminum  and  copper.  While, 
in  the  early  days  of  aluminum  sand  castings, 
the  aluminum  and  zinc  or  aluminum,  zinc  and 
copper  mixtures  were  extensively  employed, 
they  were  found  wanting,  and  time  has  dem- 
onstrated that  the  results  have  been  fully 
warranted.  The  aluminum  and  copper  mix- 
tures are  now  advocated  by  all  the  authorities 
on  the  subject  for  the  reason  that  they  are 
what  is  known  as  "safe"'  mixtures,  while 
those  containing  zinc  are  treacherous.  Many 
a  founder  has  found  this  out  to  his  sorrow. 

Experience  has  shown  that  for  "all-around"' 
work  in  the  making  of  sand  castings  of  alum- 
inum the   following  is  the  most  satisfactory: 

Aluminum     92^0  or  92  lbs. 

Copper     8%  or    8  lbs. 

This  mixture  casts  exceptionally  well,  does 
not  crack  in  the  mold  or  crystallize  in  service 
and  is  fully  strong  enough  for  the  majority  of 
work  for  which  aluminum  castings  are  used. 
It  should  be  borne  in  mind  that  aluminum  is 
a  weak  metal  and  in  addition,  sand  castings 
can  never  be  employed  in  engineering  work 
with  the  same  degree  of  certainty  as  steel 
forgings.  The  difference  in  tensile  strength 
between  the  aforesaid  aluminum  and  copper 
alloy  and  those  containing  zinc  is  but  little  so 
that  when  the  safety  of  the  aluminum  and 
copper  mixtures  is  taken  into  consideration, 
there  is  no  reason  why  it  should  not  be 
almost  exclusively  used  as  it  now  is  in  the 
making   of   sand   castings. 


The  fact  that  the  aluminum  and  zinc  mix- 
tures are  strong  has  always  been  attractive, 
but  the  cheapness  is  the  principal  reason  why 
many  brass  founders  have  used  it.  While 
cheap  and  strong,  however,  the  tendency  to 
crack  in  mold  is  such  that  unless  simple 
shapes  are  to  be  cast,  much  reliability  cannot 
be  placed  upon  the  castings.  One  of  the  dis- 
agreeable features  of  the  aluminum  and  zinc 
mixtures  is  that,  while  the  casting  may  look 
well  when  it  has  been  cast,  and  to  all  appear- 
ances be  sound  and  homogeneous,  a  slight 
strain  put  upon  it  such  as  that  which  occurs 
in  the  machining  or  while  in  use,  may  develop 
or  open  unseen  cracks  which  have  never 
before  been  noticed.  It  is  to  this  fact  and 
this  alone  that  the  danger  in  using  the  alum- 
inum and  zinc  mixtures  is  found.  Were  it 
possible  to  cast  them  without  the  uncertainty 
that  now  exists,  the  aluminum  and  zinc  mix- 
tures  would   be   very   extensively   employed. 

In  the  use  of  the  aluminum  and  copper 
mixtures,  the  manner  in  which  they  are  made 
has  much  to  do  with  the  success  of  the  cast- 
ing. To  weigh  out  8  lbs.  of  copper  and  92  lbs. 
of  aluminum  and  then  melt  them  together  is 
not  the  right  method  of  making  the  mixture. 
If  it  is  done,  the  heat  necessary  to  melt  the 
copper  causes  the  aluminum  to  become  over- 
heated, and  the  result  is  that  the  metal  be- 
comes "burnt".  The  castings  then  produced 
are  weak  and  apt  to  contain  pinholes. 

The  right  method  of  procedure  in  making 
the  aluminum  and  copper  alloy  is  to  hrst  make 
up  a  rich  alloy  of  aluminum  and  copper  and 
use  this  for  the  introduction  of  the  copper. 
As  this  rich  alloy  melts  at  a  comparatively  low 
temperature,  the  aluminum  to  which  it  is 
added  is  not  overheated  and  a  good  metal  is 
the  result 

To  make  the  rich  alloy  take  the  following; 
Rich  Alloy. 

Aluminum     i  lb. 

Copper     I  lb. 

.  Melt  the  copper  first  and  then  add  the 
aluminum  to  it,  and  stir  thoroughly.  Then 
pour  it  out  into  ingot  molds.  This  will  give 
a  white,  brittle  alloy  that  is  readily  broken 
up  into  small  pieces  so  that  any  desired  weight 
may   be   obtained. 

To  make  the  8%  mixture,  take  the  follow- 
ing: 

Aluminum     84  lbs. 

Rich    Alloy    16  lbs. 

The  aluminum  and  rich  alloy  are  placed  in  the 
crucible  together  and  melted.     Care  should  be 
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and  non-porous  substance  and  then  removed 
from  such  models,  so  that  the  body  or  main 
portion  of  the  vessel  is  metal  without  anj- 
taken  to  avoid  heating  beyond  the  point  where 
the  rich  alloy  melts.  This  point  is  easily  as- 
certained by  a  stirring  rod.  When  this  has 
melted,  give  the  whole  a  thorough  stirring 
and  it  is  ready   for  use. 

When  the  aluminum  and  copper  alloy  is 
made  in  this  manner  there  is  no  likelihood  of 
"burning"  the  metal  and,  therefore,  the  cast- 
ings made  from  it  are  stronger  and  sounder 
than  were  the  copper  alloyed  directly  with  the 
aluminum  without  first  making  the  rich  alloy. 
Pin-holes  are  less  apt  to  be  found  in  the  cast- 
ings as  these  annoying  things  always  come 
from  overheating  the  metal  during  the  melt- 


Prodvicirvg  HolloMr-^vare  by 
Electrodeposition. 


Properties   of  Metallic 
Xitanitixn 


In  Rensselaer  Polytechnic  Institute  Engin- 
eering and  Science  Series,  Feb.  i,  191 1,  M.  A. 
Hunter  and  E.  C.  Jones  give  the  results  of 
their  experiments  on  the  preparation  of  pure 
titanium.  They  say  that  the  reduction  of 
sodium  titanifluoride  by  means  of  potassium 
yields  metallic  titanium  containing  only  about 
73  per  cent  of  this  metal.  The  reduction  of 
titanium  dioxide  by  carbon  gives  a  metal 
which  contains  not  less  than  4  per  cent  of 
carbon.  By  the  reduction  of  titanium  tetra- 
chloride by  means  of  metallic  sodium,  they 
have  succeeded  in  obtaining  metallic  titanium 
which  showed  99.9  per  cent  purity.  A  special 
bomb  apparatus  was  employed  for  the  reduc- 
tion. The  bomb  was  of  steel  and  an  analysis 
of  the  metallic  titanium  produced  showed  it 
to  contain  no  traces  of  iron  or  sodium. 

In  appearance  the  metallic  titanium  pro- 
duced resembled  polished  steel.  It  is  hard 
and  brittle  when  cold,  but  when  red  hot  it  can 
easily  be  forged.  The  melting  point  of  the 
pure  metal  was  found  to  be  between  1800 
and  1850  degrees  C.  and  the  specific  gravity 
is  4.50. 


Cadmium  is  readily  plated  on  any  metal 
from  a  cyanide  solution  in  the  same  maimer  as 
copper,  but  as  yet  no  use  has  been  found  foi 
such    a   deposit. 


In  The  Brass  World,  April,  1911,  page  139, 
was  described  a  method  of  Frank  lorns 
Gibbs  of  Birmingham,  England  for  produc- 
ing hollow-ware  by  electrodeposition.  The 
process  consists  in  depositing  metal  (copper 
or  silver)  on  a  smooth  glass,  porcelain  or 
china  article  and  then  removing  it.  The  sur- 
face of  the  deposited  metal  is  smooth  like  the 
form  upon  which  it  is  plated. 


r^J 


Fiff.i 


The  Manner  of  Producing  the  Hollow-ware. 

This  inventor  lias  now  improved  his  pro- 
cess (U.  S.  Patent  998,085.  July  18,  191 1)  so 
that  more  difficult  pieces  may  be  produced. 
He  describes  his  process  as  follows : 

"This  invention  consists  of  the  described 
improvement  in  producing  metal  vessels  by 
electro-deposition,  such  vessels  for  instance 
as  tea  pots,  jugs,  cups,  vases,  drinking  cups, 
and  the  like,  which  have  projecting  spouts  or 
handles  or  legs  or  stems  or  bases  or  other 
like  projecting  parts  the  said  metallic  vessels 
having  been  formed  by  electro-deposition  on 
the  prepared  surfaces  of  models  of  glass  or 
potteryware     or     other    suita])le     non-metallic 
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glass  or  pottery-ware  or  other  non-metallic 
lining.  In  order  to  facilitate  the  production 
of  strong  spouts,  handles,  stems  or  bases  or 
the  like  integral  with  said  vessels  I  proceed  as 
follows  : 

The  glass  or  potteryware  or  other  non-me- 
tallic  and   non-porous   model   is    formed   with 
the  required  handle  or  spout  or  legs  or  stem 
in   a   piece   therewith     and     these     are    coated 
with    the    metallic    paint   or    other    conducting 
material   so   that    the    metal    will    be    electro- 
deposited  on  these  handles  or  spout  or  legs  or 
other  projecting  parts  as  well  as  on  the  body 
of  the  model,  but  when  the  body  part  of  the 
model  has  been  broken  away  and  removed  the 
potteryware    or    glass    or    other    handles    or 
spout  or  other  projecting  parts   of  the  model 
v\'ill     remain    permanently    embedded     in     the 
electro-deposited     vessel     and     at     their     ends 
where  they  have  been  broken  away   from  the 
model  inside    the    vase    or    other    article    the 
glass  or  potteryware  or    other    part    can    be 
ground  down  and  then  coated  with  the  metal- 
lic  or   other   conducting   material   and   the   re- 
quired metal  electro-deposited  over  these  ends 
of  the  handles  or  projections  so  that  they  will 
not  show  on  the  inside  of  the  vessel.     Or  if 
desired,   metal  blanks  may  be   fixed  to  cover 
these  ends  of  the  handle  or  parts.     This  will 
l)e  clear  by  an  examination  of  the  accompany- 
ing drawings  of  which  Figure  i  is  a  sectional 
elevation  of  the  handle  and  part  of  a  pottery- 
ware model  for  forming  a  tea  cup  by  electro- 
deposition  ;    Fig.   2    shows   the   same   parts   as 
Fig.  I  with  the  metal  electro-deposited  there- 
on :   Fig.  3  shows  the  deposit  and  the  handle 
part  of  the  model  embedded  therein  after  the 
part    of    the    model    which    formed    the    body 
part  of  the  tea  cup  has  been  broken  away  and 
removed   from  the  deposit ;   Fig.  4  shows  the 
finished  tea   cup  wuth  the   handle   part   of   the 
model   embedded   in    the   deposit  and   entirely 
inclosed   as   hereinafter  described  and   Fig.   5 
is   a   sectional   elevation   of   a   metal   drinking 
vessel  or  cup  with  the  stem  part  of  the  model 
•embedded  therein." 


Output    of   Platinum,    Iridium, 

Osmium,    Palladium, 

R.Kodium. 


The  presence  of  carbon  in  nickel  anodes  is 
beneficial  as  it  renders  them  "soft"  (i.  e.  easily 
dissolved). 


To  produce  a  white  dip  silver  deposit  on 
brass,  practically  no  free  cyanide  should  be  in 
the  dip. 


The  following  information  is  taken  from 
the  advance  chapters  of  U.  S.  Geological  Sur- 
vey publications : 

Platinuiii.  The  actual  production  of  crude 
platinum  in  the  Urals  in  1909  is  now  estimated 
at  190,087  oz.  Troy.  In  the  same  year,  New 
South  Wales  produced  440  oz.,  Sumatra  and 
Borneo  are  believed  to  have  yielded  about  500 
oz.,  2393  oz.  were  exported  to  the  United 
States  from  Columbia  and  a  small  amount  was 
produced  in  British  Columbia.  The  output 
of  crude  platinum  in  the  United  States  was 
672  oz.  not  including  the  considerable  quantity 
of  secondary  metal  annually  recovered  from  ■ 
scrap  materials  of  all  kinds.  118,853  oz.  of 
crude  platinum,  including  unmanufactured 
products,  sheet,  wire  etc.,  and  valued  at  $2,557,- 
596  were  imported  into  the  United  States  in 
1909,  chiefly  from  Russia. 

Iridium.  341  lbs.  of  iridium,  valued  at 
$135,878  were  imported  into  the  United  States 
in  1909.  The  metal  is  obtained  chiefly  from 
crude  platinum  in  which  it  generally  exists 
alloyed  with  osmium  as  iridosmine.  Most  of 
the  iridium  produced  is  probably  employed 
for  hardening  platinum,  the  iridium  content 
of  which  ranges  from  5  to  20  per  cent.  Such 
alloys  are  hard  and  difficult  to  w-ork  when  the 
iridium  reaches  from  10  to  20  per  cent  and 
they  are  not  attacked  by  aqua-reagia  when  the 
contents  of  iridium  reaches  30  per  cent.  Irid- 
ium is  used  for  other  scientific  or  technical 
purposes,  but  owing  to  its  brittleness,  the  pure 
metal  is  very  difficult  to  work.  The  metal  has 
been  increasing  rapidly  in  value,  the  average 
price  in  1909  was  $35  per  oz.,  whereas  in  Oc- 
tober 1910,  the  metal  was  quoted  at  $60  per 
oz. 

Osmium.  Four  pounds  of  osmium,  valued 
at  $1569,  were  imported  into  the  United  States 
in  1909.  E.xcept  in  the  manufacture  of  cer- 
tain kinds  of  incandescent  lamps,  the  metal  is 
but  little  employed. 

Palladium.  The  imports  of  palladium  into 
the  United  States  in  1909  amounted  to  z^i  lbs., 
valued  at  $13,416.  The  metal  occurs  in  small 
quantity  in  crude  platinum  and  in  certain  cop- 
per deposits.  The  demand  is  considerably 
greater  than  the  supply,  the  most  extensive 
use  being  in  the  manufacture  of  certain  dental 
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alloys.  The  metal  is  also  used  in  watch  mak- 
ing, for  the  circles  of  astronomical  instru- 
ments and  in  the  soldering  of  platinum. 

Rhodium.  The  price  of  pure  rhodium  is 
stated  to  be  about  $155  per  ounce.  The  metal 
occurs  in  crude  platinum  in  amounts  up  to  4 
per  cent.  It  is  used  chiefly  in  the  thermo- 
electric couples  of  pyrometers. 


A  Pattern    for   Casting    Finger- 
Rings. 


An  improved  method  of  casting  finger  rings 
of  gold  or  other  metals  has  been  patented  by 
Fred  H.  Curl  of  Des  Moines,  Iowa.  The 
feature  of  the  patent  lies  in  the  pattern  em- 
ployed  and   which   is   herewith   shown. 

Referring  to  the  accompanying  drawings, 
ID  is  to  indicate  the  body  portion  of  the  ring 
member  of  the  improved  pattern.  At  one 
point  on  the  circumference  of  the  body  por- 
tion is  a  series  of  prongs   n   of  the  kind  and 


Ftyl 


rtq^ 


The  Pattern  for  the  Rings. 

shape  now  in  common  use  for  the  purpose  of 
holding  precious  stones.  At  the  side  of  the 
body  portion  10  opposite  from  the  prongs  11, 
preferably  provide  two  small  openings  such  as 
indicated  by  dotted  lines  in  Fig.  i,  for  the 
purpose  of  receiving  a  gate  pattern. 

In   connection    with    the    ring   pattern    mem- 
ber  a   core   member   is   employed   which   com- 


prises a  body  portion  14  having  a  central 
cone-shaped  portion  15  designed  to  enter  the- 
interior  of  the  space  between  the  prongs  on 
the  ring  pattern  member,  and  also  provided! 
with  a  series  of  recesses  16  designed  to  re- 
ceive said  prong  members  on  the  ring  portion. 
Extended  through  the  body  portion  14  is  a 
guide  pin  i~  having  one  short  and  one  long 
end  projecting  beyond  the  body  portion. 

The  mold  comprises  a  number  of  upper 
and  lower  members,  the  upper  member  being; 
indicated  by  the  numeral  18,  as  shown  in  Fig.. 
4,  and  the  lower  by  the  numeral  19,  as  shown' 
in  Fig.  5.     These  mold   members   may  consist; 
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The  Mold  for  the  Rings. 

of  two  pieces  of  cuttlefish  bone  or  they  may 
be  made  of  ordinary  mold  frames  employed 
in  connection  with  molders'  sand  or  other 
suitable  material.  In  order  to  provide  for 
holding  the  two  mold  members  in  coinciding 
positions,  provide  a  number  of  L  shaped 
metal  guides  20  partially  embedded  in  one  of 
the  mold  members  in  aiui  aesignea  to  enter 
corresponding  depressions  made  m  the  other 
mold  member  as  shown  at  21   in  Fig.  5. 

In  practical  operation  with  this  form  of  my 
invention  connect  the  ring  pattern,  the  core 
pattern  and  the  gate  pattern,  as  shown  in  Fig. 
5,  and  then  place  them  in  position  upon  the 
mold  member  19  and  then  place  the  mold 
member    iS  on    top   of    it   and    force   the   two 
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mold  members  hrmly  together.  This  causes 
the  material  of  the  cuttletish  bone  to  de  de- 
pressed at  the  points  where  the  pattern  mem- 
bers engage  it  so  that  the  adjacent  surfaces 
of  the  mold  members  may  come  in  contact 
with  each  other.  Then  remove  the  complete 
pattern  and  finally  replace  the  core  pattern 
thus  leaving  the  mold  cavity  in  the  material 
consisting  of  the  gate  and  of  the  ring  mem- 
ber. The  notches  i6  of  the  core  member  are 
so  arranged  that  the  metal  will  flow  into  them 
and  produce  perfectly  formed  prongs  for  the 
ring  being  molded.  The  melted  precious 
metal  is  then  poured  into  the  mold  in  the  or- 
dinary way  and  small  grooves  22  are  provided 
at  the  ends  of  the  notches  16  through  which 
the  air  bubbles  may  escape  at  the  ends  of  the 
prongs. 


An  Improved  MetKod  of  MaK- 

ing    Steel    I^ined    Brass 

Bedstead  Tubing. 


A  Ne-w  "Wax   Composition  for 
Electrotyping. 


A  new  wax  composition  for  electrotyping 
has  recently  been  patented  by  George  E.  Dun- 
ton  of  New  York  City  (U.  S.  Patent  996,751. 
July  4,  191 1).  It  is  to  be  used  in  place  of  the 
ordinary  beeswax  universally  employed  in 
electrotyping.  The  object  of  the  new  compo- 
sition is  to  overcome  the  exuding  of  oil  or 
grease  from  beeswax  when  it  is  pressed  on  to 
the  form.  This  oil  is  quite  objectionable  when 
the  wax  is  used  in  taking  the  impression  of  a 
fine  half-tone  plate  as  it  fills  up  the  fine  dots 
and  thus  prevents  a  perfect  impression.  The 
new  composition  is  composed  of  the  follow- 
ing:— 

Beeswax    50  lbs. 

(or  Ozokerite) 

Gum  Chicle   2  lbs. 

Venetian   Turpentine    4  oz. 

Borax '/4  oz. 

Caustic  Soda  2  oz. 

The  mass  is  melted  together.  The  gum 
chicle  is  used  to  toughen  the  wax.  This  gum 
is  the  material  of  which  chewing-gum  is  made 
and   is  quite  plastic  and  tough. 


The  presence  of  iron  in  nickel  renders  it 
whiter.  All  nickel  anodes  contain  iron,  and 
nickel  deposits  also  contain  it.  The  deposit 
which  contains  iron  is  thus  whiter  than  one 
free  from  it.  but  is  more  readily  tarnished. 


An  improved  method  of  making  brass  bed- 
stead tubing  has  been  patented  by  Patrick  H. 
Friel  of  Kenosha,  Wis.  The  method  of 
making  the  tubing  is  as  follows :  The  steel 
lining  is  shown  in  Fig.  4  and  is  formed  for 
sheet  steel.  The  sheet  brass  covering  is  indi- 
cated in  Fig.  3  and  the  edges  are  bent  in  the 
form    shown.      When    the    brass    covering    is 


Method  of  Makins:  the  Tubing. 

placed  over  the  steel  lining,  it  has  the  appear- 
ance shown  in  Fig.  i,  but  a  grooved  sheet 
metal  locking  device  11  is  placed  over  the 
edges  of  the  brass  sheet,  in  order  to  hold  it 
securely.  The  whole  compound  tube  is  then 
drawn  through  a  suitable  die  so  as  to  com- 
press the  joint  and  produce  a  commercial  tube 
suitable  for  the  manufacture  of  brass  bed- 
steads or  other  articles. 


Whether  the  spelter-chills  are  instrumental 
in  shortening  the  life  of  those  who  habitually 
have  them  is  an  open  question.  English  phys- 
icians, who  have  made  a  study  of  the  subje:t 
maintain  that  it  is,  but  it  is  quite  certain  that 
the  habits  of  those  who  work  in  brass  foun- 
dries and  casting  shops  have  a  strong  bear- 
ing on  the  subject,  and  are  partially  responsi- 
ble in  many  instances  for  the  early  death  of 
the  brass  worker,  although  the  chills  are  be- 
lieved to  have  been  directly  responsible.  In 
the  United  States  it  is  believed  that  the  spelter 
chills  are  not  a  particularly  dangerous  ailment. 
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A  New  Form  of  Tumblii^s  Bar- 
rel for  TKii\  Sheet    Metal 
Goods. 


An  improved  form  of  tumbling  barrel  has 
recently  been  patented  by  ^^'illiam  E.  Xicker- 
sdu  of  Cambridge,  Mass.  It  is  intended  for 
the  tumbling,  and  accompanying  polishing, 
of  thin  sheet  metal  articles  and  more  partic- 
ularly for  tumbling  Gillette  safety-razor 
blades  which,  as  generally  known,  are  ex- 
tremely thin. 

The  polishing  rumble  is  shown  in  the  form 
of  an  annular  trough.  A  working  space  is 
formed  between  the  walls.  The  spaces  form- 
ing faces  of  the  walls  are  shown  disposed  at 
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The  Tumbling  Barrel. 

an  acute  angle  one  relative  to  the  other.  This 
space  for  convenience  may  be  said  to  be  W- 
shaped  in  cross-section.  Each  of  the  walls  is 
shown  substantially  conical  and,  of  course, 
the  cross-sectional  radius  of  either  wall,  is 
shown  disposed  on  a  line  substantially  paral- 
lel with  the  diametrically  opposite  cross- 
sectional  radius  of  the  other  wall.  The  \/- 
shaped  trough  has  its  apex  at  the  periphery, 
and  this  apex  is  revoluble  on  a  plane  at  an 
acute  angle  to  the  vertical. 

Owing  to  the  relative  positions  of  the  walls 
and  the  angularity  of  the  axis  to  the  horizon- 
tal, the  working  space  forming  face  of  the 
wall  is  disposed  at  a  more  acute  angle  to  the 
vertical  at  the  lower  portion  than  at  the  upper 
portion  and  the  space  forming  face  of  the  wail 
is  disposed  at  a  less  acute  angle  to  the  vertical 
at  the  lower  portion  than  at  the  upper  por- 
tion. As  the  rumble  revolves  the  faces  of  the 
walls  change  relative  positions  in  respect  to 
the  vertical  in  passing  from  the  low  to  the 
high  portion  of  the  orbit  of  revolution.     The 


mass  of  polishing  materials  and  articles  under 
treatment  located  in  the  rumble  wall  wedge 
and  jam  together  to  a  certain  extent  in  the 
lower  portion.  Upon  rotation  of  the  rumble, 
this  mass  will  be  revolved  through  an  orbital 
path  until  it  has  assumed  a  position  above  its 
first  position.  Gravity  will  cause  the  mass 
to  be  released  and  to  rumble  into  position, 
first  rapidly  and  then  constrictedly  until  the 
whole  mass  is  again  wedged  in  the  trough 
when  it  will  be  carried  up  again  as  before. 
The  relative  change  of  position  of  the  walls 
in  respect  of  the  vertical  during  this  revolu- 
tion of  the  mass  assists  in  the  release  of  the 
side-gripping  action  of  the  walls  upon  the 
mass  and  the  rapid  release  of  the  entire  mass, 
so  that  the  rumbling  action  and  eflFect  will  be 
most  efficient. 


Apparatus  for  Distilling  Metals 
in  a  Vacutixn. 


An  apparatus  for  the  distillation  of  metals 
in  a  vacuum  has  recently  been  patented  by 
Colin  G.  Fink  of  the  General  Electric  Co.  of 
Schenectady,  X.  Y.  It  is  claimed  by  the  in- 
ventor that  arsenic,  antimony  and  other  vol- 
atile metals  may  readily  be  separated  from 
otner  metals  without  any  oxidation  what- 
ever. 


To  Pump 


The  Vacuum  Distilling  Apparatus. 

The  vacuum  is  maintained  by  means  of  a 
suitable  air  pump  (in  the  majority  instances 
only  a  partial  vacuum  is  required),*  and  the 
heating  is  carried  out  by  means  of  two  elec- 
trodes through  which  an  electric  current  is 
passed.  The  metals  distil  into  a  receiver  in 
the  same  manner  that  a  volatile  liquid  would 
do. 
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Question  Xo.  1013.  How  is  the  hard  enam- 
-el  made  and  put  on  watch  fobs,  name  plates, 
etc. 

Ansu'er.  The  hard  enamel  is  applied  in  the 
form  of  a  paste  to  the  article  to  be  annealed, 
and  then  "fired"  in  a  muffle  furnace,  i.  e.,  the 
enamel  is  melted  on.  The  mixture  for  the 
enamel  will  depend  upon  the  color,  kind  of 
work,  etc.,  and  for  this  refer  you  to  an\'  of 
the  treatises  on  enameling  as  there  are  many 
different  kinds  of  formulas  for  the  different 
kinds  of  effects  desired. 

Question  No.  1015.  How  can  small  parti- 
cles of  lead  be  removed  from  the  surface  of 
sterling  silver.  These  come  from  the  lead 
forces  used  in  the  drop  presses. 

A  usurer.  You  can  probably  remove  the  lead 
from  the  silver  by  the  use  of  a  hot  muriatic 
acid  solution.  Take  equal  parts  of  water  and 
strong  muriatic  acid  and  heat  to  about  150 
degrees.  Immerse  the  silver  in  this  solution 
until  the  lead  is  taken  off.  You  will  have  to 
polish  or  buff  the  surface  again,  however,  as 
the  muriatic  acid  will  tarnish  it,  although  it 
will  not  attack  it.  Immersion  in  a  cyanide 
solution  will  remove  the  stain,  but  will  leave 
the  surface  dead.  A  strong  solution  of  potas- 
sium cyanide  (.1  lb.  to  i  gallon  of  water)  is 
used. 

Question  Xo.  1016.  What  is  the  composi- 
tion of  "Parson's  White  Brass"  used  as  an 
anti-friction  metal? 

Ansii'er.  The  analysis  of  an  ingot  of  this 
metal   showed  the   following : 

Tin   65.12% 

Zinc    31-71% 

Copper    2.87% 

Iron    o.i37o 

Lead 0.17% 

The  iron  and  lead  are  present  as  impurities. 
If  it  is  desired  to  make  up  the  alloy,  then  take 
the   following : 

Tin    65  lbs. 

Zinc    2,2  lbs. 

Copper   3  lbs. 

A  fairly  good  grade  of  zinc  is  necessary,  al- 
though the  best  grade  of  refined  metal  is  not 
required. 

Question  Xo.  1017.  We  desire  to  use  alum- 
inum in  the  manufacture  of  a  coffee  pot  and 
wish  to  ask  if  it  will  be  attacked  by  the  coffee 
so  that  the  user  would  suffer  from  the  effects? 

Answer.  The  alumium  will  be  slowly  at- 
tacked by  'any  liquid  used  in  the  food  line, 
but  coffee  will  attack  it  only  very  slowly.  As 
aluminum  salts  or  compounds,  unless  taken 
into  the  stomach  in  considerable  quantity  are 
not  injurious,  it  can  safely  be  said  that  the 
aluminum  can  be  used  in  your  coffee  pot 
without  incurring  any  danger.  There  will  be 
an  extremely  small  quantity  of  aluminum  dis- 
solved. The  aluminum  will  be  slightly  cor- 
roded, however,  so  that  it  will  require  con- 
stant cleaning  and  scourinia'. 

Questio.v  Xo.  1018.  What  disposition  can 
he  made  of  pin  dust?     This  dust  is  free  from 


oil  and  foreign  matter  of  any  kind  and  we 
believe  there  is  a  market  for  it,  but  we  do  not 
know  where  it  can  be  sold  except  in  the  scrap 
metal  trade. 

Aiiszi'er.  We  do  not  know  of  any  market 
for  pin-dust  except  in  the  scrap  metal  trades. 
It  is  customary  to  sell  it  to  copper  smelters. 
Those  who  make  brass  ingot  metal  have  tried 
to  use  it,  but  it  wastes  so  much  in  melting 
that  it  has  not  been  found  profitable. 

Question  Xo.  1019.  Two  samples  of  prop 
nuts  for  a  carriage  are  submitted  to  you  for 
inspection.  These  nuts  have  been  nickel 
plated  (on  the  brass  base)  and  then  buffed. 
They  were  both  plated  the  same  and  for  the 
same  length  of  time,  but  vou  will  notice  that 
the  surface  of  one  is  cloudy,  while  the  other 
perfectly  bright.  What  we  wish  to  find  out 
IS  why  the  one  should  be  cloudy  and  the 
other  perfect? 

Answer.  Your  difficulty  has  been  caused  by 
the  bufiing  and  not  the  plating.  In  bufiing  it 
is  possible  to  "burn"  metal  by  too  much  pres- 
sure on  the  wheel.  This  produces  a  cloudy 
surface.  Too  high  a  speed  on  the  buff  wheel, 
and  too  great  a  pressure  at  the  same  time  will 
produce  the  cloudy  effect.  In  buffing  soft 
metals,  this  cloudy  effect  is  formed  very  read- 
ily if  great  care  is  not  used. 

Question  X^o.  1020.  About  how  much  lead 
should  be  added  to  a  drawn  brass  rod  to  ren- 
der it  free  cutting? 

Answer.  It  has  been  found  that  about 
2.25%  of  lead  in  the  so-called  leaded  brass 
screw  rod  is  about  the  maximum  quantity 
that  can  be  added  and  still  be  able  to  draw 
or  roll  it  well.  If  a  greater  quantity  is  used, 
the  brass  becomes  more  refractory  in  the  roll- 
ing or  drawing,  and  if  less,  it  will  not  cut  as 
freely. 

Question  X'o.  1021.  I  want  to  plate  a  wood 
picture  frame  with  copper,  but  have  been  un- 
able to  do  so.  I  put  on  a  coat  of  lacquer  and 
then  varnished  it,  after  which  I  applied  plum- 
bago but  it  would  not  stick.  How  shall  I  go 
about  it? 

A)isii'cr.  Give  the  wood  frame  a  coat  of 
thin  shellac  and  allow  to  dry  thoroughly. 
Then  apply  a  coat  of  ordinary  varnish  such 
as  used  for  varnishing  furniture  or  interior 
wood  work.  .Allow  to  partially  dry  until  it  is 
quite  sticky  or  tacky,  and  then  apply  to  the 
surface,  with  a  soft  camel's  hair  brush,  the 
finest  copper  powder.  This  copper  powder  is 
known  in  the  trade  as  "copper  bronze"  and  is 
simply  a  very  fine  copper  powder.  Brush  well 
into  the  varnish  and  then  allow  the  whole  to 
dry  for  12  hours  or  more  until  the  surface  is 
free  from  stickiness  and  is  hard.  Then  brush 
oft  the  excess  of  the  copper  powder  and  the 
frame  will  be  ready  for  plating.  You  will 
have  no  difficulty  in   plating  over  this. 

Question  X'o.  1022.  Is  there  any  way  of 
rendering  composition  or  bronze  red  except 
by  the  use  of  more  copper?  We  are  obliged 
to  put  in  a  price  on  castings,  but  find  that 
those  previously  supplied  by  a  competitor  are 
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redder   than    ours.      At   the    price,    we    cannot 
afford  to  use  any  more  copper. 

Ansii'er.  There  is  no  method  of  rendering- 
composition  or  bronze  redder  except  to  use 
more  copper.  The  reason  why  your  competi- 
tor is  able  to  use  a  metal  containing  more 
copper  may  be  that  he  purchases  scrap  or  is 
buying  his  raw  materials  to  a  better  advantage 
than  you. 

Question  No.  1023.  We  send  you  a  steel 
butt  that  was  bronze  plated.  You  will  notice 
that  there  is  a  dark  red  scum  and  a  number 
of  streaks  on  it.     What  causes  these? 

Aiiszi'er.  The  cause  of  the  streaks  and  dirt 
on  the  butt  is  that  the  polishing  dirt  has  not 
been  washed  out  of  the  joint  previous  to  plat- 
ing. During  the  bronze  plating  it  works  out 
and  produces  the  streaks.  If  you  wash  out 
this  dirt  before  plating  you  will  have  no  fur- 
ther difficulty.  It  is  a  common  difficulty  and 
one  which  is  readily  remedied. 

Question  No.  1024.  Can  you  supply  us 
with  a  formula  for  a  white  metal  that  will  be 
sulphur  resisting?  \\'e  have  a  call  for  bath 
fittings  to  be  made  of  all  white  metal  where 
sulphur  water  is  used. 

Aiiszver.     Use  the   following: 

Copper     50  lbs. 

Zinc    35  lbs. 

Nickel    15  lbs. 

Aluminum     2  oz. 

This  metal  is  very  white  and  will  resist 
the  action  of  the  sulphur  water  well.  It  casts 
well   in   sand. 

Question  Xo.  1025.  Is  it  possible  to  put  a 
dark  coating  on  roofing  tin?  We  are  making 
some  small  articles  in  which  ordinary  roofing 
tin  plate  is  used,  and  we  wish  to  give  them  a 
dark  color. 

.Insii'er.  The  best  way  is  to  either  japan  or 
lacquer  them,  but  you  can  copper  plate  them 
and  then  oxidize  the  copper  in  a  liver  of  sul- 
phur solution.  There  is  no  method  of  direct- 
ly oxidizing  the  tin  that  is  satisfactory. 

Question  Xo.  1026.  Are  copper  rods  rolled 
hot  or  cold  and  what  method  is  used  for  pro- 
ducing the  smooth  finish  on  the  surface.  Hot 
rolled  steel  and  iron  are  somewhat  rough  on 
the  surface,  while  the  copper  rods  that  we  ob- 
tain are  smooth. 

Anszver.  Copper  is  always  rolled  hot,  but 
when  a  smooth  surface  is  desired  it  is  nec- 
essary to  roll  or  draw  it  cold.  Either  cold 
rolling  or  cold  drawing  throusjh  a  die  is  used 
for  smoothing  the  surface.  .After  the  rod 
has  been  hot  rolled,  it  is  pickled  to  remove  the 
scale  and  then  cold  rolled  or  drawn. 

Question  Xo.  1027.  The  concern  with  which 
I  am  connected  have  started  to  make  their 
own  spring  washers  and  they  are  to  be  brass 
plated.  I  have  been  unable  to  plate  them  so 
that  they  will  not  break  when  coni|)ressed.  I 
first  tried  pickling  them  to  remove  the  scale 
and  then  brass  plated  them,  and  afterwards 
tumbled  them  instead  of  pickling  them  before 
brass  plating.  They  all  break  when  used 
showing  that  the  temper  of  the  steel  has  l^een 
affected.    What  is  the  cause? 

Anszver.  The  cause  of  vour  difficultv  is 
that  during  the  brass  plating,  li.vdrogen  gas  is 
given  off  and  is  partly  absorbed  by  the  steel, 


rendering  it  brittle.  As  it  is  impossible  to 
produce  a  brass  deposit  without  having  hy- 
drogen gas  evolved  from  the  work  being 
plated,  we  doubt  whether  you  will  be  success- 
ful. Pickling  acts  in  the  same  manner  as  hy- 
drogen gas  is  evolved  and  is  absorbed  by  the 
steel  causing  it  to  become  brittle.  As  nickel 
deposits  give  off  very  little  hydrogen  gas 
while  being  deposited,  it  may  be  possible  that 
you  will  be  able  to  overcome  the  breaking  by 
tumbling  the  washers  to  remove  the  scale,  then 
nickel  plating  them  and  finally  brass  plating 
them  with  as  weak  a  current  as  possible. 

Question  Xo.  1028.  Is  it  possible  to  cast 
yellow  brass  in  plaster  of  Paris  molds  and 
produce  a  good  casting?  I  have  heard  that 
it  cannot  be  done. 

Anstver.  The  casting  of  yellow  brass  in  a 
plaster  of  Paris  mold  is  a  very  difficult  oper- 
ation as  it  gives  off  so  much  smoke  (oxide  of 
zinc  fumes)  while  being  poured  that  the  cast- 
ing is  apt  to  be  very  dirty.  The  best  way  is 
to  use  a  brass  containing  as  little  spelter  as 
possible,  together  with  a  small  quantitv  of  tin 
to  harden  the  mixture.  The  following  mix- 
ture is  good  as  it  contains  as  small  a  quantity 
of  spelter  as  it  is  possible  to  use  and  yet 
have  the  brass  yellow  : 

Copper     78  lbs. 

Zinc    20  lbs. 

Tin     2  lbs. 

When  yellow  brass  is  cast  in  ordinary  plas- 
ter molds  (even  the  preceding  mixture)  the 
production  of  a  clean  casting  is  difficult.  In 
the  Bohl  process,  the  mold  is  coated  over 
with  an  ai.imal  grease  such  as  lard  or  tallow, 
and  it  is  then  possible  to  cast  yellow  brass 
without  trouble. 

Question  No.  1030.  We  wish  a  mixture 
for  casting  bronze  letters  to  be  used  in  a  side- 
walk. Tliese  letters  must  have  a  gold  bronze 
color  and  not  be  so  brittle  that  they  will  i)reak. 
We  want  as  cheap  a  mixture  as  possible. 

Answer.  Try  the  following  mixture  as  you 
will  find  it  cheap,  of  a  fine  gold  color  and 
strong.  We  believe  it  is  the  best  mixture  you 
can  use  for  the  purpose : 

Copper     55  "'s. 

Zinc    45  lbs. 

Aluminum    '4  lb. 

The  metal  gives  better  results  when  melted 
twice,  and  it  must  be  poured  at  as  low  a  tem- 
perature as  possible. 

Question  No.  1033.  1  have  made  a  15 
gallon  gold  solution  of  chloride  of  gold  and 
cvanide,  but  find  it  does  not  deposit  yellow. 
It  deposits  a  dark  color.  Why  should  it  de- 
posit so  dark? 

Aiisuier.  In  order  to  obtain  a  yellows 
gold  color  you  will  have  to  deposit  the  gold 
over  brass,  unless  a  very  heavy  deposit  is 
put  on,  as  the  color  of  the  base  metal  shows 
through.  A  yellow  gold  deposit  cannot  be  ob- 
tained on  copper  as  this  base  metal  will  pro- 
duce a  red  shade.  The  amount  of  free  cvan- 
ide in  the  gold  solution  nuist  also  be  quite 
low  and  the  solution  run  with  as  weak  a  cur- 
rent as  possible.  Run  the  gold  solution  just 
barelv  warm. 
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Patent  Abstracts. 


997 J09,  July  II,  191 1.  APPARATUS  FOR 
MAKING  SQUARF-  TUBES.  .Peter  H 
Seery  of  Xewark,  N.  J.  The  method  avoids 
the  usual  formation  of  a  round  tube  and  sub- 


sequent formation  of  a  square.  The  square 
tube  is  formed  at  once  by  a  series  of  dies 
which  fold  the  sides  together  so  that  the 
seam  may  be  brazed  or  soldered.  The  process 
is  applicable  to  any  metal. 

998,176,  July  18,  191 1.  PROCESS  OF 
MAXUFACTURIXG  LACQUERED  OR 
PROTECTIVE-COATED  CANS.  John  G. 
Hodgson  of  Maywood,  111.  Assignor  to  the 
American  Can  Co.  of  New  York  City.  A 
method  of  lacquering  sheet  tin  plate  before 
being  made  into  a  can  instead  of  applying  the 
lacquer  after  the  can  has  been  made.  The 
lacquer  is  used  for  protecting  the  tin  in  the 
preservation  of  foods. 

998,087,  July  18,  1911.  MACHINE  FOR 
STRAIGHTENING  AND        CUTTING 

WIRE.  Charles  Greiner  of  New  Haven, 
Conn.  The  features  of  this  machine  are,  the 
obviating  of  the  twisting  of  the  wire  in 
straightening,  absence  of  waste  from  tail  end 
pieces,  and  avoidance  of  danger  to  the  work- 
man from  whirling  of  the  tail  end  of  the 
wire. 

997,981,  July  18,  1911.  OIL-BURNER. 
Milton  A  Fesler  of  San  Francisco,  Cal.  An 
oil   burner   for  using  oil    with    steam    for    a 


pressure  medium.  The  novelty  of  the  inven- 
tion is  in  the  means  for  varying  the  size  of 
the  opening  for  the  oil  and  steam. 


997,167.  July  4,  191 1.  APPARATUS  FOR 
POLISHING  TUBES,  RODS  AND  THE 
LIKE.  Federico  Werth  of  Milan,  Italy.  The 
tube  or  rod  to  be  polished  is  fed  into  the  ap- 
paratus and  arms,   fastened  to  a  pin   so  that 


they  can  move  or  swing,  and  upon  the  end 
of  which  a  brush  or  polishing  appliance  is 
placed,  act  upon  the  surface  and  polish  it. 
The  manner  in  which  this  works  may  be  seen 
by    inspecting    the    sketch. 

996,661,  July  4,  191 1.  EXPANSIBLE 
CORE-BARREL.  Charles  F.  Murray  of 
Evanston,  111.  A  core  barrel  for  casting  large 
sections  and  is  made  to  collapse  when  the 
casting  has  been  made  in  order  to  facilitate 
removal  and  prevent  the  rupture  of  the  metal 
around  it  when  cooling. 

998,240,  July  18,  1911.  PREPARING 
MOLDS  FOR  ELECTROTYPES.  George 
E.  Dunton  of  X^ew  York  City.  A  method  of 
polishing  and  smoothing  an  electrotype  wax 
mold  at  the  same  time  it  is  being  shaved. 
This  is  accomplished  by  a  slight  melting  at 
the  surface  by  means  of  gas  burners  as  the 
shaving  is  taking  place. 

998,214,  July  18,  191 1.  SPIRAL  TUBE 
MAKING  MACHINE.  John  W.  Wallis  of 
W'aterbury,  Conn.  The  machine  is  intended 
for  the  making  of  flexible  metal  hose  or  pipe. 


The  object  of  the  invention  is  to  make  the 
pipe  or  tube  from  a  strip  of  metal  in  a  con- 
tinuous manner  and  not  have  the  intermit- 
tent character  in  the  machine  like  that  pre- 
vinuslv  necessarv. 
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998,111,  July  18.  191 1  SAXD-BLAST  AP- 
PARATUS. John  D.  Murray  of  San  Fran- 
cisco, Cal.  A  sand-blast  of  large  capacity  and 
working  on  a  large  scale.     The  apparatus  is 


designed  for  use  where  the  surface  to  be 
operated  upon  is  situated  at  some  distance 
from  the  sand-blast  itself. 

997,589,  July  II.  1911.  MIXTURE  FOR 
COATIXG  ELECTROTYPE  MOLD 

FORMS.  Arthur  J.  Williams  of  Washing- 
ton, D.  C.  Instead  of  graphite  for  coating 
the  wax  mold,  the  use  of  a  mixture  of  21-4  lbs. 
of  graphite  in  i  gallon  of  alcohol  is  claimed. 
Saving  of  graphite  is  the  principal  feature  of 
the  patent. 

996.380.  June  27,  191 1.  PROCESS  OF  PU- 
RIFYIXG  TIX  SCRAPS  PREPARATORY 
TO  DETIXXIXG  SAME  Carl  Von  Der 
Linde  of  Crefeld,  Germany.  A  process  of  re- 
moving grease  and  oil  from  tin  plate  scrap 
by  forcing  lye  solution  through  a  compact 
mass  of  the  scrap  under  pressure. 

997,293,  MACHINE  FOR  MAKIXG 
CORES.  Fred  Herbert  of  Birtley,  England. 
The  invention  is  for  making  cores  employed 
in  the  casting  of  pipes.  The  object  is  to  make 
the  cores  rapidly  and  economically  and  a  pe- 
rusal of  the  patent  specification  is  required 
for  a  complete  understanding  of  the  mechan- 
ism. 

997.259,  July  II,  1911.  SELF  HEATING 
SOLDERING  IMPLEMENT.  Hiram  E. 
Barber  of   Stamford,  Xebraska.     A  soldering 
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996,094,  June  2j,  191 1.  METHOD  OF 
MAKING  FUSBILE  COMPOUNDS  OF 
ALUMINUM  AND  RECOVERING  ALUM- 
INUM THEREFROM.  Lucius  Richard 
Keogh  of    Ottawa.    Canada.      Aluminum  sul- 


iron  in  which  the  point  or  soldering-copper  is 
heated  by  means  of  gasoline.  The  gasoline  is 
contained   in  the   handle. 


phate  is  heated  in  a  crucible  with  carbon  and 
on  a  bath  of  molten  metal  such  as  copper,. 
and  at  the  same  time  an  electric  current  is 
passed  through.  Various  conditions  are  nec- 
essary in  order  to  render  the  process  success- 
ful 

998.379,  Julv  18,  191 1.  PROCESS  OF 
ELECTROLYTIC  REFINING  OF  ZINC. 
Kunigoro  Namekawa  and  Jishichiro  ]\Iiya- 
zawa  of  Tokyo.  Japan.  The  process  consists 
in  using  a  lead  anode  and  then  intermittently 
reversing  the  current  so  that  lead  peroxide  is 
formed  on  the  anode  surface  which  is  of  ad- 
vantage in  producing  constant  deposition  of 
the  zinc. 

996.590,  June  27,  191 1.  PARTING  COM- 
POUND. Ernst  C.  Krueger  and  John  W. 
Mann  of  Chicago.  111.  A  finely  ground  sili- 
cious  limestone,  that  has  been  decomposed  by 
nature,  is  treated  with  linseed  oil  and  then 
dried  at  a  suitable  heat,  after  which  it  is  finely 
powdered  and  sifted.  It  is  used  for  parting 
sand  molds  in  place  of  lycopodium  or  rosin 
and  charcoal. 

988,634.  Apr.  4,  191 1.  METHOD  OF 
ROLLING  TUBES.  Aloys  Fassl  of  Dins- 
laken,  Germany.  A  method  of  rolling  tubes 
by  the  continuous  process.  A  special  grooved 
roll  is  used  to  move  the  mandrel  freely  as  it 
passes   with   the  tube  through   the   rolls. 

989.731.  Apr.  18,  191  r.  ROLLING  MILL 
GUIDING  APPLIANCE  FOR  WIRE, 
STRIP  METAL,  ETC.  Carl  Tober.  of  Ober- 
schcineweide,  Germany.  A  device  for  automat- 
ically guiding  rods,  wire  or  strip  metal  when 
l)eing  fed  into  the  rolls  for  additional  rolling. 
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The  American  Optical  Co.,  of  Southbridge, 
IMass.,  manufacturers  of  optical  goods,  have 
had  a  decision  handed  down  in  their  favor 
in  their  suit  against  the  Bay  State  Optical  Co. 
The  suit  was  over  an  eyeglass  guard,  which 
the  American  Optical  Co.,  claimed  was  patent- 
ed by  them. 

The  Salem  Brass  Foundry  of  Salem,  Mass., 
of  which  George  Godsland  is  the  proprietor, 
is  to  erect  a  new  brass  foundry  in  that  city. 
The  present  plant  will  be  torn  down  to  make 
wav  for  the  new  tracks  of  the  Boston  & 
Ma'ine  R.  R.  The  new  plant  will  be  located 
in  the  suburbs  of  the   city. 

The  Warner  Instrument  Co.,  of  Beloit, 
Wis.,  manufacturers  of  automobile  speedom- 
eters and  autometers,  have  started  to  build  a 
new  brass  foundry.  It  will  be  32  x  50  feet 
and  one  story  high.  The  present  brass  foun- 
dry will  be  used  for  other  purposes.  This 
company  uses  a  large  amount  of  bronze  cast- 
ings in  the  manufacture  of  their  goods. 

Dealers  and  manufacturers  in  the  United 
States  who  desire  to  make  foreign  connec- 
tions for  potassium  cyanide  or  nickel  salts, 
both  single  and  double,  should  correspond 
with  the  English  makers,  R.  Cruickshank. 
Ltd.,  Birmingham,  England.  Single  cases  or 
casks  are  supplied.  The  cyanide  is  in  tin  lined 
cases  of  112  lbs.  net,  and  in  lever  lid  tins, 
each  containing  28  lbs.  net  with  4  tins  in  a 
case.  Lists  are  sent  free  and  correspondence 
is  solicited. 

The  Isthmian  Canal  Commission  of  the 
United  States  Government  are  desirous  of 
obtaining  a  brass  foundry  foreman  for  the 
Government  brass  foundry  in  the  Canal  Zone. 
This  foundry  is  at  Gorgona  in  the  Canal  Zone 
and  is  now  turning  out  about  18,000  lbs.  of 
brass  castings  per  month.  The  work  consists 
of  all  classes  of  locomotive  brasses,  car  bear- 
ino-s,  bushings  and  general  machine  castings. 
The  furnacei  are  all  heated  by  oil.  Major  F. 
C.  Boggs,  Corps  of  Engineers,  Chief  of 
Office,  Isthmian  Canal  Commission,  Wash- 
ington, D.  C-,  is  the  officer  to  whom  corres- 
pondence should  be  addressed. 

George  S.  Youngs,  the  well  known  rnanu- 
facturer  of  brass  and  composition  ingot, 
Housatonic  Ave  and  Stella  St.,  Bridgeport. 
Conn.,  desires  to  make  connections  with  any- 
one having  brass  or  composition  chips  for 
sale.  As  he  is  a  direct  user,  he  prefers  to  do 
business  with  the  manufacturer  direct  as  he 
can  afford  to  pay  much  better  prices  for  the 
chips  than  a  dealer  can  offer.  Mr.  Youngs 
manufactures  ingot  metals  exclusively  and 
wishes  to  state  to  the  trade  that  he  should  be 
allowed  to  quote  prices  on  the  chips  before 
selling  them  elsewhere.  The  manufacturer 
will  readily  appreciate,  therefore,  the  advan- 
tage of  corresponding  with  Mr.  Youngs  when 
chips  are  to  be  sold.  Small  and  large  lots  of 
composition,  bronze  and  brass  chips  will  be 
purchased  at  all  times. 


H.  O.  Taylor,  654  Fairfield  Ave.,  Bridge- 
port, who  has  conducted  a  plating  shop  and 
the  manufacture  of  soft  metal  novelties,  has 
sold  his  equipment  and  plant  and  discontinued 
business. 

A  new  brass  foundry  is  to  be  erected  by  the 
Southern  Brass  Mfg.  '&  Plating  Co.,  at  Hous- 
ton, Texas.  This  company  recently  doubled 
its  capital  to  make  the  improvements  neces- 
sary. The  company  is  now  occupying  a 
building  at  517  Louisiana  St.  L.  M.  Rumsey 
has  recently  been  appointed  superintendent  of 
the  company. 

The  Tube  Bending  &  Polishing  Machine 
Co.,  has  been  incorporated  in  Baltimore,  Md., 
for  the  manufacture  of  tube  bending  and 
polishing  machinery.  A  plant  has  been  leased 
at  Bayard  and  Carroll  Sts.,  and  which  will 
give  them  ample  room  for  manufacturing.  It 
will  be  fitted  up  at  once.  This  company  is  a 
reorganization  of  the  Tube  Bending  Machine 
Co.,  of  Newark,  N.  J. 

Burton  T.  Moore,  510  South  57th  St.,  Phil- 
adelphia, Pa.,  is  now  handling  copper  bearing 
material  on  a  large  scale  and  has  eight  wash- 
ing machines  installed.  Mr.  Moore  states 
that  he  has  exceptional  facilities  for  the  rapid 
and  economical  handling  of  copper  bearing 
material  and  solicits  opportunities  to  bid  on 
large  lots.  He  was  for  many  years  superin- 
tendent of  the  brass  foundry  department  of 
the  Bethlehem  Steel  Co.,  of  South  Bethlehem, 
Pa. 

A  meeting  of  about  twenty  of  the  brass 
sheet  and  wire  manufacturers  of  Great 
Britain  was  held  on  July  nth.  in  Birmingham, 
England.  While  the  proceedings  of  the  meet- 
ing were  not  made  public,  it  is  stated  that  the 
object  was  to  try  to  improve  prices  for  sheet 
brass  and  wire  and  prevent  the  ruinous  com- 
petition that  is  now  taking  place  in  Eneland. 
The  advisability  and  possibility  of  forming  an 
association  was  discussed  but  no  definite  de- 
cision was  reached.  It  is  stated  that  further 
meetings  will  be  held  in  the  near  future. 

The  Munning-Loeb  Companv  has  been  or- 
ganized to  take  over  the  Loeb  Electrochemical 
Co..  of  New  York  City.  A.  P.  Munning  and 
Walter  L.  Loeb  are  the  organizers  of  the 
company  and  the  main  office  is  at  Matawan, 
X.  J.,  where  the  plant  formerly  used  by  the 
Levett  Mfg.  Co-,  has  been  purchased.  The 
manufacture  of  electroplating  and  polishing 
sunnlies  is  carried  on.  and  the  highest  grade 
products  only  will  be  turned  oui.  Anodes, 
rouges  and  polishing  compositions,  nickel 
salts  and  chemicals  will  be  made  of  the  high- 
est puritv.  The  company  states  that,  while 
the  management  will  be  modern  and  broad 
gauge,  it  will  be  based  upon  the  old 
fashioned  lines  of  thorough  honesty  and  con- 
scientious service.  They  now  have  a  large 
and  splendidly  equipped  plant  under  the  su- 
pervision of  experts  of  lonT  experience  in 
the  polishing  and  plating  industry. 
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The  Superior  Chemical  &  Mfg.  Co.,  of  As- 
pinwall.  Pa.,  are  now  manufacturing  soldering 
fluids  for  the  trade.  S.  E.  Hedden  is  the 
president  of  the  company  and  A.  E.  Hedden, 
secretary  and  treasurer. 

The  Aluminum  Foundry  Company  has  been 
incorporated  in  Sehring,  Ohio,  bv  Fred  Baugh 
and  others.  The  capital  stock  is  $20,000  and 
the  foundry  building  is  to  be  50  x  150  feet  and 
aluminum  castings  are  to  be  made  exclusively. 

The  Abbott  Ball  Co.,  14  Hicks  St.,  Hart- 
ford, Conn.,  manufacturers  of  steel  balls  for 
burnishing  metals  bv  tumbling  and  tumbling 
barrels  for  the  same  use,  have  opened  a  New 
York  Oflice  at  96-9S  Reade  St.,  New  York 
City. 

The  ^lould  Foundry  Co.,  Porter  St.,  \\'ater- 
bury,  Conn.,  make  a  specialty  of  recasting  old 
nickel  anodes.  They  number  among  their 
customers,  many  of  the  largest  concerns  in 
the  Xaugatuck  \^alley.  In  addition  to  nickel 
anodes,  they  recast  scrap  brass  in  anode  form. 
George  B.  Scovill  is  the  manager  of  the  com- 
pany and  has  had  long  experience  in  this  lin^ 
of   work. 

M.  F.  Legge,  formerly  with  the  Zucker  & 
Levett  &  Loeb  Co.,  of  New  York  City,  has 
assumed  the  management  of  McLaughlin  & 
Co.,  10  Pearl  St.,  Buffalo,  X.  Y.,  manufac- 
turers of  plating  and  polishing  supplies.  This 
company  makes  a  specialty,  in  addition  to 
carrying  a  full  line  of  supplies  for  the  plater 
■-•nd  polisher,  of  the  compressed  linen  polish- 
ing wheel. 

P.  Pryibil,  521  West  41st.  St.,  Xew  York 
City,  is  sending  out  to  the  trade  an  extensive 
and  finely  illustrated  catalogue  of  his  goods. 
It  somprises  the  metal  spinning  lathes  and 
accessories  that  he  manufactures  and  many 
new  and  unique  devices  are  embodied  in  it. 
The  "Pryibil"  lathe  for  spinning  has  been 
known  to  the  trade  for  many  years  and  has 
earned  a  just  reputation.  The  catalogue  will 
be  sent  to  those  interested. 

P.  G.  Smith,  secretary  of  the  J.  D.  Smith 
Foundr-  Supply  Co.,  of  Cleveland,  Ohio,  the 
well  known  manufacturers  and  dealers  in 
foundry  supplies  and  equipment,  has  taken 
charge  of  the  Eastern  office  of  the  companv 
at  37S  Ellicott  Square  Building,  Buffalo,  X.  Y. 
All  Eastern  and  Canadian  business  of  the 
company  will  now  be  handled  from  this  point 
and  more  careful  attention  can  now  be  paid 
to  this  trade. 

C.  F.  Mosman.  for  many  years  chief  de- 
signer and  modeller  for  Burns,  .Silver  &  Co., 
of  Bridgeport,  Conn.,  manufacturer  of  cabi- 
net hardware,  has  severed  his  connection  with 
this  company  and  has  started  in  business  for 
himself.  He  is  located  at  706  Laurel  Ave., 
and  makes  a  specialty  of  designing  art  metal 
goods  and  making  the  model  of  the  design. 
Designs  for  soft  metal  goods,  sterlina'-silver 
ware,  hollow-ware,  ornamental  brass  goods 
and  metal  novelties  will  be  made  to  order. 
Mr.  Mosman  would  like  to  correspond  with 
those  who  do  not  have  sufficient  work  to 
maintain   a   regular  designer. 


The  Elpin  Metal  Xovelty  Co.,  of  Elgin,  111.,, 
manufacturers  of  metal  novelties,  has  com- 
pleted plans  for  a  new  building.  It  will  be 
40  X  200  feet  and  will  cost  $20,000. 

The  Ashton  Valve  Co.,  of  Boston,  r^Iass., 
manufacturers  of  safety  valves  and  steam 
gauges,  have  declared  their  regular  quarterly 
dividend  of  2  per  cent. 

The  Iowa  Mfg.  Co.,  of  Oskaloosa,  Iowa, 
manufacturers  of  valves,  has  been  taken  over 
by  the  Iowa  \  alve  Co.  Herman  W.  Read  is 
the  secretary  and  treasurer  of  the  company. 
The  Iowa  Mfg.  Co.  failed  some  time  ago. 

The  new  brass  foundry  being  erected  by  the 
General  Electric  Company  at  West  Lynn, 
Mass.,  will  be  completed  in  about  two  months. 
The  foundry  comprises  one  building  only  so- 
that  work  can  be  handled  to  the  best  advan- 
tage. 

The  Plumbers'  Fixture  Mfg.  Co.,  has  been 
incorporated  in  Cleveland,  Ohio,  with  a  cap- 
ital stock  of  $15,000  to  manufacture  plumbers' 
brass  goods.  An  anti-scalding  valve  and  a 
basin  waste  are  among  the  specialties  that 
will  be  made.  The  ofiice  of  tlie  company  is 
at  815  Hippodrome  Building,  Cleveland. 

Maas  &  Waldstein,  the  well  known  lacquer 
and  chemical  manufacturers,  have  leased  two 
acres  of  land  in  Xiagara  Falls,  X.  Y.,  from 
the  power  company  and  will  erect  a  fireproof 
electrochemical  plant  on  it.  This  will  be  a 
separate  plant  from  the  one  now  operated  in 
Xewark,  X.  J.  The  office  of  the  company  will 
still  remain  at   100  William  St.,  as  usual. 

The  Cochrane  Metal  Company  has  been 
formed  in  Bridgeport,  Conn.,  for  dealing  in 
old  metals  and  copper  bearing  materials.  The 
office  of  the  company  is  now  in  the  San  ford 
Building.  Works  will  shortly  be  built  in 
Stratford,  Conn.,  on  the  line  of  the  X.  Y.  X. 
H.  &  H.  R.  R.  M.  M.  Cochrane  is  the  pro- 
prietor of  the  company  and  C.  W.  ]\roore, 
formerly  with  thf  Housatonic  Metal  Co.,  of 
Stratford,  Conn.,  is  connected  with  them. 

A  receiver  has  been  appointed  for  the  Ban- 
natyne  Watch  Company  of  Waterbury,  Conn. 
Charles  E.  Spencer,  Jr.,  has  been  appointed 
the  temporary  receiver  with  power  to  carry 
on  the  business.  The  action  was  taken  on 
the  petition  of  D.  Austen  Brown  of  Boston, 
owner  of  no  shares  of  stock  and  who  claimed 
that  no  dividend  had  been  paid.  The  disso- 
lution of  the  company  is  asked.  The  Banna- 
tyne  Watch  Company  was  started  a  few  years 
ago  to  manufacture  a  cheap  watch  and  the 
factory  is  located  at  31  Canal  St. 

The  Buffalo  Aluminum  &  Bronze  Companv 
has  been  incorporated  in  Buffalo.  X.  Y.,  with 
a  capital  stock  of  $2^,000  to  make  brass, 
bronze  and  aluminum  castings.  The  company 
has  taken  over  the  foundry  business  fornu-rl. 
conducted  by  the  Lundhaven  Brass  Foundry 
Co.,  41  Letchworth  St.  The  officers  of  the 
new  company  are  as  follows:  President, 
Georce  W.  ^[orris:  E.  G.  X'orthrop,  vice- 
president  and  -eneral  manaeer:  and  J.  G. 
Keppell.  secretary  and  treasurer.  A  job- 
bing   foundry  business   will   be  carried   on. 
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The  Aletal  Embroidery  Hoop  Co.,  has  been 
incorporated  in  Canton,  Ohio,  to  manufacture 
metal  embroidery  hoops. 

The  state  of  Wisconsin  has  just  passed  a 
law  covering  the  stamping  of  gold  and  silver 
goods  and  which  is  practically  the  same  as 
that  passed  in  other  states. 

The  New  Acme  Plating  Company,  59  Page 
St.,  Providence,  R.  I-,  which  was  recently 
burned  out,  are  now  in  full  operation  again 
and  facilities  for  carrying  on  their  work  have 
been   increased. 

The  main  office  of  the  Alvin  Mfg.  Co., 
manufacturers  of  sterling  silver  ware,  has 
been  moved  from  Xew  York  City  to  Sag 
Harbor,  X.  Y.,  where  the  factory  is  located. 
The  showrooms  in  Alaiden  Lr.ne,  New  \ork 
City   will   be   continued   as   heretofore. 

Arthur  E.  Firth  of  Auckland,  New  Zealand 
is  now  in  this  country  to  exploit  a  new  powder 
for  instantaneous  electroplating.  The  powder 
is  rubbed  on  the  article  to  be  plated.  It  is 
stated  that  the  powder  is  different  from 
others  which  have  been   on   the   market. 

At  a  recent  meeting  of  the  directors  of  the 
Gray  &  Dudley  Hardware  Company  of  Nash- 
ville, Tenn.,  R.  M.  Dudley  was  elected  presi- 
dent and  W.  A.  Griswold,  superintendent  of 
foundry.  This  company  manufactures  hard- 
ware and  conducts  an  iron  and  brass  foun- 
dry. Thev  also  conduct  a  wholesale  hard- 
ware business. 

The  Standard  Enameling  Co.,  has  been  or- 
ganized in  Providence,  R.  I.,  to  carry  on 
jewelry  enameling.  This  company  has  taken 
over  the  Roberts  Mfg.  Co.,  50  Bagley  St.,  in 
that  city  and  will  carry  on  the  same  line  of 
work.  The  capital  stock  of  the  new  company 
is  $50,000  and  it  is  organized  under  the  laws 
of  North  Dakota. 

The  Ludlow-Saylor  Wire  Co.,  of  St.  Louis, 
Mo.,  manufacturers  of  wire  cloth  and  orna- 
mental wire  and  brass  work,  have  taken  out 
a  permit  for  a  four  story  addition  to  their 
factory.  It  will  be  equipped  for  the  manu- 
facture of  wire  cloth  and  will,  it  is  expected, 
increase  the  capacity-  of  the  plant  about  fifty 
per  cent. 

A  receiver  has  been  appointed  for  the  Man- 
istee Watch  Co.,  of  Manistee,  Mich.,  and  the 
Michigan  Trust  Co.,  of  Grand  Raoids,  Mich., 
has  been  appointed  receiver.  The  claim  is 
made  that  the  company  has  liabilities  of 
^125,000  and  that  it  committed  an  act  of  bank- 
ruptcy by  paying  one  creditor  a  judgment  and 
the  others  with  checks  which  were  protested. 
The  Regal  Silver  Manufacturing  Company 
has  been  incorporated  in  New  Haven,  Conn., 
to  manufacture  silver  plated  ware  and  cutlery. 
The  company  has  been  in  business  for  several 
months,  but  has  now  incorporated.  The 
factory  is  at  William  and  Bradlev  Sts.,  New 
Haven,  Conn.  M.  L.  Baker  is  the  president 
of  the  companv;  William  Curr,  vice- 
president  :  and  Gustav  F.  Hemming,  secretary 
and  treasurer.  Mr.  Hemming  is  well  known 
in  the  trade  as  tlie  inventor  of  cutlery  grind- 
ing machinery. 


The  main  ofhce  of  the  Aluminum  Goods 
Mfg.  Co.,  has  been  moved  to  Manitowoc.  Wis. 

The  Mond  Nickel  Company  is  erecting  a 
nickel  smelting  works  at  Sudbury,  Ont.  Can- 
ada. 

A  new  plant  is  to  be  built  bv  the  Lakewood 
Metal  Company  of  Lakewood,  N.  J.,  H.  J. 
Terwilliger  is  chemist  for  the  company. 

Ellis  B.  Kingsley,  for  fifteeen  years  in  the 
employ  of  the  company  as  enp-ineer,  has  been 
appointed  general  superintendent  of  the  Ben- 
edict Mfg.  Co.,  of  East  Syracuse,  N.  Y.,  man- 
ufacturers of  metal  novelties. 

Graff,  Washburne  &  Dunn  of  New  York 
Citv,  manufacturing  silversmiths,  have  won 
their  suit  against  E.  G.  Webster  &  Son  of 
Brooklyn,  N.  Y.,  also  manufacturers  of  ster- 
ling goods,  for  design  infrir-ement. 

The  Corona  Mfg.  &  Supply  Co.,  311  Atlan- 
tic Ave.,  Boston,  Mass.,  is  manufacturing  a 
new  line  of  metallic  flexible  hose  that  is 
dift'erent  from  other  flexible  varieties  hereto- 
fore made. 

The  new  plant  of  the  Knox  Stove  Co.,  on 
Elliott  Ave.,  Knoxville,  Tenn.,  has  been 
started.  This  company  was  recently  organ- 
ized with  a  capital  stock  of  $100,000  to  man- 
ufacture stoves.  Fifty  hands  will  be  eni- 
ployed.  About  $65,000  has  been  invested  in 
the  plant. 

The  Ross-Heaton  Mfg.  Co.,  of  Richmond. 
Va.,  manufacturers  of  automobile  curtain  fas- 
teners, has  been  purchased  by  Detroit,  ]\Iich. 
people  and  the  plant  moved  to  that  city.  A 
new  companv  has  been  organized  with  a  cap- 
ital stock  of  $50,000  to  take  over  the  business. 

The  new  plant  which  the  Standard  Under- 
ground Cable  Co.,  of  Pittsburgh,  Pa.,  and 
Perth  Amboy,  N.  J.,  will  erect  in  Hamilton. 
Canada  is  to  cost  $500,000.  A  site  with  a 
frontage  of  400  feet  on  Sherman  Ave.  has 
been  purchased.  This  company  manufactures 
bare  and  insulated  copper  wire,  lead  covered 
copper  cable  and  brass  wire. 

The  Rockwell  Furnace  Co.,  26  Cortlandt  St., 
New  York  City,  furnace  and  furnace  equip- 
ment manufacturers,  are  sending  out  to  the 
trade  their  Bulletin  No.  29  describing  the 
"Lalor  Automatic  Stop-Valve"  for  use  on  oil 
pipe  lines.  In  case  there  should  be  a  break 
in  the  pipe  or  an  abnormal  flow  of  oil  to  the 
burners,  the  stop-valve  will  automatically  cut 
off  the  oil.  Danger  from  fire  is  thus  elimi- 
nated and  the  valve  fills  a  want  in  the  oil 
furnace  trade 

The  Bristol  Company  of  Waterbury.  Conn., 
manufacturers  of  the  "Bristol  Recording  In- 
struments" have  just  issued  a  very  elaborate 
catalogue  of  their  instruments.  It  consists  of 
64  pages  in  which  a  complete  description  of 
their  instruments  are  given,  and  contains  a 
large  number  of  illustrations  showing  the 
different  types  of  recording  instruments  made 
by  the  company.  The  pyrometers,  recordin'^ 
ammeters  and  voltmeters  made  by  them  are 
fullv  described  in  the  catalogue. 
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Tlie  Xew  Departure  Mig-  Co.,  of  Bristol. 
Conn.,  manufacturers  of  bells,  coaster  brakes, 
automobiles,  and  many  other  similar  metal 
goods,  are  to  build  a  new  testing  laboratory 
30x82  feet  and  two  stories  high. 

The  Korff  Mfg.  Co.,  of  Lansing,  :Mich., 
manufacturers  of  metal  specialties,  have  com- 
menced the  erection  of  a  large  addition  to 
their  works.  The  plating  department  will  be 
located  in  this  new  addition. 

The  Southern  Brass  :\Ifg.  &  Plating  Co.. 
has  been  re-organized  in  Houston,  Texas,  and 
the  capital  stock  increased  to  $24,000.  W.  S. 
Parish  is  the  president  of  the  company.  No 
additions  to  the  plant  will  be  made. 

The  plant  of  the  Yea?er-Hunter  Stove 
Works  at  Spring  Citv.  Pa.,  has  been  sold  by 
the  receivers  for  $37,500.  The  sale  includes 
the  real  estate  and  property  owned  by  the 
company. 

The  Hollander  Bros.  Co..  has  been  or- 
ganized in  Bridp^enort,  Conn.,  to  manufacture 
stamped  metal  goods  and  wire  specialties. 
They  are  located  at  Spruce  St.  and  Wordin 
Ave. 

The  Incandescent  Light  &  Stove  Co.,  of 
Cincinnati,  Ohio,  manufacturers  of  gas  stoves, 
have  moved  from  their  old  factory  on  Pear] 
St.,  in  that  city  to  their  new  factorv  in  the 
Oakley  district. 

The  Harshaw,  Fuller  &  Goodwin  Co.,  of 
Elyria,  Ohio,  manufacturers  of  electroplaters' 
chemicals  and  nickel  anodes  as  well  as  a  large 
variety  of  other  products,  is  erecting  a  new 
factory  building  125  x  260  feet  of  brick  and 
steel. 

The  Muncie  Brass  &  Aluminum  Castings 
Co.,  has  been  organized  in  Muncie,  Ind.,  for 
the  manufacture  of  brass  bronze  and  alum- 
inum castings  for  the  jobbing  trade.  J.  E. 
Evans  is  the  secretarv  and  treasurer  of  the 
company  and  it  will  be  located  in  the  foundry 
now  occupied  by  Patrick  ^Murphy. 

The  Xew  Standard  Hardware  Works  has 
succeeded  the  Universal  Hardware  Works  of 
Mount  Joy,  Pa.  The  manufacture  of  food 
choppers  and  hardware  for  household  use  is 
carried  on.  The  change  is  one  in  name  only. 
M.  A.  Rollman  is  the  president  and  manager 
of  the  company. 

The  Art  Brass  &  Plating  Works  recently 
incorporated  in  Louisville,  Ky.,  to  take  over 
the  business  of  the  Apex  Mfg.  Co.,  of  that 
city,  has  elected  the  following  officers :  Pres- 
ident, Otto  Seelbach ;  vice-president,  Carl 
Kindt;  secretary  and  treasurer,  Louis  Rindt. 
The  manufacture  of  plumbers'  supplies  is  to 
be  one  of  the  new  lines  of  the  company. 

The  Stewart  &  Clark  Company  of  Chicago. 
111.,  manufacturers  of  automobile  speedome- 
ters, are  erecting  an  eight  story  concrete 
building  at  319  \\'ells  St.  in  that  city  at  a 
cost  of  $200,000.  The  business  of  the  com- 
pany will  be  moved  to  this  address  when  the 
new  building  is  completed.  They  are  now 
located  at  500  Hiversey  Boulevard  in  that 
citv. 


The  L^nion  .\rt  Metal  Works  has  started  in 
business  at  i"i  Cooper  St..  Trenton,  X.  J., 
and   are   carrying  on   "olishing   and   plating. 

The  Phoenix  Die  Casting  Co..  has  been  in- 
corporated at  21  Illinois  St.,  F>uft'alo,  X.  Y.. 
to  manufacture  die  castings.  Henry  Bechter 
is  the  president. 

The  Radio  Mfg.  Co.,  has  been  incorporated 
in  Columbus.  Ohio  with  a  capital  stock  of 
$50,000  to  manufacture  automobile  radiators. 
Other  metal  specialties  will  also  be  made. 

The  Aluminum  Foundry  Co..  has  been  in- 
corporated in  Sebring.  Ohio,  with  a  capital 
stock  of  $20,000.  The  incorporators  are  the 
following:  F.  Bauch,  George  Bauch,  M.  K. 
Bauch,  E.  C  Bauch  and  S.  H.  Hommell. 

It  has  been  stated  by  U.  S.  Consul  General 
A.  M.  Thackara  located  in  Berlin,  Germany, 
that  there  are  now  over  12,000  plants  in  Ger- 
many using  oxy-acetylene  or  similar  welding 
apparatus.  In  Stuttgart  there  is  a  school  in 
which  instruction  in  welding  is  given. 

The  Keystone  Bronze  Co.,  of  Pittsburgh. 
Pa.,  brass  and  bronze  founders,  has  placed  a 
contract  for  an  addition  to  their  foundry  in 
Xew  Brighton,  Pa.  (formerly  the  Briojiton 
Brass  &  Bronze  Co).  This  company  is  the 
largest  manufacturer  of  bronze  blast  furnace 
tuyeres  in  the  United  States.  • 

The  Imperial  Clock  Company,  clock  manu- 
facturers, has  purchased  a  plot  of  land  at 
3419  Rutger  St.,  St.  Louis,  Mo.,  and  will  erect 
a  two  story  building  upon  it.  The  plant  will 
then  be  moved  from  Granite  City.  111.  to  St. 
Louis.  The  manufacture  of  electric  clocks  is 
carried  on.  The  company  was  recently  incor- 
porated to  carry  on  the  business  in  Missouri. 

The  Hendee  Mfg.  Co.,  of  Springfield, 
Mass..  manufacturers  of  motor-c\'cles,  an- 
nounces that  it  will  occupy  the  factory  of  the 
Otis  Elevator  Co..  in  that  city  when  the  latter 
company  moves  from  it  in  the  early  fall- 
The  Hendee  Mfg.  Co.,  recently  purchased  the 
proi)erty  from  the  Otis  Elevator  Company. 
A  few  improvements  will  be  made  upon  the 
plant. 

The  Standard  Electric  Time  Co.,  of  Fox- 
boro,  Mass.,  manufacturer  of  electric  clocks, 
has  been  purchased  by  George  L.  Riggs  of  3^ 
Congress  St.,  Boston.  Mass.  This  companv 
was  one  owned  by  the  Industrial  Instrument 
Co.,  of  Foxboro  and  it  is  expected  that  it 
will  l)e  moved  to  Waterbury.  Conn.,  where  it 
was  formerlv  located. 


Obittiary. 


E.  A.  Bliss,  president  of  the  E.  A.  Bliss 
Company  of  Meriden,  Coim.,  manufacturers 
of  metal  novelties,  died  on  Julv  27th,  at  Mag- 
nolia, Mass.,  aged  sixty-three. 

F'ranklin  L.  Codman  of  the  firm  of  F.  L.  & 
J.  C.  Codman,  Boston.  Mass.,  buff  wheel  man- 
ufacturers, died  on  Tub-  7th.  at  his  home  in 
Canton.  Mass. 
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.22 
.07 
.20 
.55 
.12 


Lead,    Red It).  -l* 

Lead,   Yellow  Oxide   (Litharge)    .  .tb.  .12 

Liver  of   Sulphiur,    see  Potassium   Sulphide. 


The«e  Prices  are  net  and  are  for  moderate  quantities.       Smaller    quantities  command   higher 

prices.       Prices  subject  to  fluctuation. 

Acetone,    pure,    98-99% ^■ 

Acid,    Acetic,   pure,    30% •-tIS' 

Acid,  Arsenious   (White    Arsenic)    rb. 

Acid,    Benzoic     \°- 

Acid,  Boracic   (Boric),  pure rb- 

Acid,  Hydrochloric,  see  Acid,  Muri- 
atic. 

Acid,  Hydrofluoric,  30% In- 
Acid,    Hydrofluoric,    50% id. 

Acid,    Muriatic,    20° id. 

Muriatic,    c.   p..    20°. 


Acid 
Acid 
Acid 
Acid 
Acid 
Acid 
Acid 


Nitric,    38° JJ- 

Nitric, 
Nitric, 

Nitric,    c.   p 

Sulphuric,    66°. 
Sulphuric,    c.    p. 


40°. 
42° 


.lb 

..It. 

.  .tb. 

.  .lb. 

.  .lb. 

Alcohol,     Wood sa.1 

Alcohol,    Denatured    gal 

Alum      „ 

Ammonium   Sulphate    id 

Aluminum.    Metallic,    in     Ingots 
Aqua-Fortis,   see  Acid,  Nitric. 
Ammonia     " 


.lb. 


.It). 


20° 
Ammonia 

26° 
Ammonia 


Water    (Aqua-Ammonia), 
lb. 

Water    (Aqua- Ammonia), 

tb. 

t\^ater,    c.    p J^- 

Ammonium    Carbonate,    lump lb. 

Ammonium      Chloride       (Sal-Amm^ 

niac)       i^- 

Ammonium    Hydrosulphuret    id. 

Ammonium    Sulphate    lb. 

Ammonium    Suphocyanate    id. 

Arayl    Acetate    S^- 

Antimony     i°- 

Arsenic,    Metallic    :  ' '  ' ;    »S' 

Arsenic,    White    (Acid  Arsenious)    lb. 
Argols,  White   (Cream  of  Tartar)   lb. 

Asphaltum,     Commercial     •  .lb. 

Asphaltum,    Egyptian    (Bitumen)    lb. 

Benzine     ^  ,  • 

Benzol,    Pure    S^- 

Bismuth,    Metallic     id. 

Bitumen,  see  Asphaltum. 
Blue-Vitriol,  see  Copper  Sulphate. 
Borax,   Crystals  or  Powdered lb. 


Borax   Glass 


.lb. 


.04 

.10 

.02 

.07 

.05% 

.0578 

.0614 

.08 

.01?'4 

.06 

.50 

.55 

.04 

.07 

.2014 


.04% 

.06  y* 

.08 
.15 

.12 

.30 

.07 

.50 
2.75 

.08% 

.15 

.20 

.31 

.05 

.30 

.15 

.75 
2.00 


.10 
.35 
.75 
.10 


Cadmium,    Metallic    ^^ 

Carbon    Bisulphide    •.••.:T^" 

Calcium      Carbonate       (Precipitated 

Chalk)      ro 

Chrome-Orppn !?• 

Copper,   Lake,    (carload)    Jb. 

Copper,  Lake,    (cask)    •...•■  .  •  •  •  •  -t^- 
Copper,    Electrolytic,    (carload)     ..lb. 

Copper,    Electrolytic,    (cask)     lb. 

Copper,  Casting,    (carload)    lb. 

Copper,    Casting,    (cask) lb. 

Copper  Acetate   (Verdigris)    lb. 

Copper   Carbonate,    dry Jb. 

Copper  Sulphate   (Blue-Stone)    . .  .lb. 
Copperas,   see  Iron   Sulphate. 
Corrosive  Sublimate,   see   Mercury  Bichloride 
Cream-Tartar,    see   Potassium   Bitartarate. 


.10 

.50 

.12^4 

.13 

.11;% 

.12% 

.121/2 

.12% 

.35 

.25 

.09 


.lb. 
lb. 


Cryolite     

Cyanide,   see  Potassium  Cyanide. 

Dextrin      

limery    Flour    id- 

Emery.  F  F  &  F  F  F jb. 

Flint,    powdered     lb. 

Fluor-Spar     ^• 

Fusel-Oil     sal. 


Chloride    dwt. 

Copal    J^- 

Guiacum  lb- 
Mastic    ^■ 

Sandarac    lb. 

Shellac,    brown    lb. 

Gum   Shellac,  white    lb. 

Iron    Perchloride    Id. 

Iron    Sulphate    (Copperas)    lb. 

Lead  Acetate  (Sugar  of  Lead)    ...lb. 

Lead,    Pig    ">• 


Gold 
Gum 
Gum 
Gum 
Gum 
Gum 


.12 

.15 
.04 
.03 
.01 
.01% 
2.75 
.60 
.30 
.26 
.70 
.35 
.50 
.60 
.25 
.05 
.15 
.04% 


Manganese,  Ferro,  80%    lb. 

Manganese,  Metallic,  pure lb. 

Magnesium,   Metallic    tb, 

Mercury  Bichloride    (Corrosive  Sub- 
limate)       lb. 

Mercury,    Metallic    (Quicksilver) .  .lb 

Mercury   Nitrate    lb, 

Mercury   Oxide,   yellow    lb. 

Nickel     and     Ammonium      Sulphate 
(Double    Salts)     lb. 

Nickel  Carbonate,  dry   tb. 

Nickel   Chloride    tb. 

Nickel    Metallic    tb. 

Nickel   Sulphate    (Single   Salts)    .  .tb. 

Nitre    (Saltpetre),   see   Potassium    Nitrate. 

Oil  of  Vitriol,  see  Acid,  Sulphuric. 

ParaflSne     lb. 

Phosphorus,    yellow    lb. 

Phosphorus,    red    lb. 

Pitch     lb. 

Plaster  of  Paris,  Dental bbl. 

Platinum    Chloride    oz. 

Platinum    Metallic    oz. 

Potash-by-Alcohol,    in    sticks tb. 

Potash,      Caustic      (Potassium     Hy- 
drate)       lb. 

Potassium   Bichromate    tb. 

Potassium    Bitartarate     (Cream     of 
Tartar)      tb. 

Potassium  Carbonate    (Pearlash)   lb. 

Potassium  Chlorate    lb. 

Potassium    Cyanide    lb. 

Potassium   Iodide    tb. 

Potassium  Nitrate    (Nitre    or    Salt- 
petre)       lb. 

Potassium    Permanganate    tb. 

Potassium,   Red  Prusslate    lb. 

Potassium,  Yellow  Prussiate  ....lb. 
Potassium  Sulphide  (Liver  of  Sul- 
phur)      It). 


10 

.75 

1.50 


.93 

.44 
1.50 
1.80 

.16 
.60 
.50 
.45 
.25 


.15 

.40 

1.10 

.05 

4.00 

25.00 

44.50 

.50 

.08 
.14 

.31 
.10 

.15 

.25 

2.25 

.10 
.17 
.60 
.24 


,15 


Potassium  Sulphuret,  see  Potassium  Sulphide. 


Potassium    Sulphocyanate    lb. 

Pumice,    Ground    tb. 

Quartz,    Powdered     tb. 

Rosin,     Yellow tb. 

Sal-Ammoniac,  see  Ammonium  Chloride. 

Sal-Soda,  see  Sodium  Carbonate. 

Silver    Chloride,    dry oz. 

Silver    Cyanide    oz. 

Silver.    Fine    oz. 

Silver   Nitrate,    crystals    oz. 

Soda- Ash      lb. 

Sodium  Biborate,  see  Borax. 

Sodium    Bisulphite    lb. 

Sodium  Carbonate  (Sal-Soda),  crys- 
tals      lb. 

Sodium    Hydrate    (Caustic    Soda)    tb. 

Sodium  Hydrate  (Caustic  Soda)  by 
Alcohol    (in    sticks)    tb. 

Sodium    Hyposulphite     ("Hypo")     lb. 

Sodium    Metallic    tb. 

Sodium    Nitrate     tb. 

Sodium    Phosphate    tb. 

Sodium   Silicate    (Wa'ier-Glass)    ..tb. 

Soot,    Calcined    tb. 

Spelter,  see  Zinc. 

Sugar  of  Lead,  see  L  sad  Acetate. 

Sulphur    (Brimstone)     in    lump    .  .tb. 

Tin    Chloride    tb. 

Tin.  Metallic    tb. 

Turpentine,     Venice    lb. 

Verdigris,   see  Copper  Acetate. 

Water,    Distilled    gal. 

Water-Glass,  see  Sodium  Silicate. 

Wax,    Beeswax,    yellow    tb. 

Wax.    Carnauba    lb. 

Whiting    (Ground  Chalk)    tb. 

Zinc    Carbonate,    dry    lb. 

Zinc    Chloride     lb. 

Zinc,    Sulphate    tb. 

Zinc,    (spelter)    tb. 


.70 
.05 
.01 
.04 


.75 
1.00 

.521/^ 

.50 

.05 

.15 

.02 
.05 

.45 
.04 
.90 
.05 
.09 
.04 
.15 


.05 
.43 
.4134 
.35 

.15 

.45 
.70 
.02 
.19 
,12 
.06 
.05% 
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THe  Rise  ix\  tHe  Price  of  Fusel- 
Oil  and  A.inyl-Acetate. 


Lacquer  consumers  will  be  iuterested  in 
knowing  that  the  fusel-oil  situation  has  be- 
come still  more  acute  and  amyl-acetate  has 
now  reached  a  price  of  $3.00  per  gallon  with 
practically  none  being  offered.  It  can  be 
imagined  what  this  means  to  the  lacquer  trade 
when  the  price  has  advanced  from  about  $1.30 
to  $3.00  per  gallon  within  the  short  time  of 
eighteen  months.  Being  a  waste  product, 
there  is  no  possibility  of  increasing  the  pro- 
duction. 

There  is  only  about  one  quart  of  fusel-oil 
obtained  from  100  gallons  of  95%  alcohol. 
It  is  obtained  only  from  alcohol  and  the  man- 
ufacture of  whiskey  now  supplies  none- 
Amyl-acetate  is  made  from  fusel-oil. 

It  can  easily  be  understood  that  the  various 
grades  of  lacquer  will  advance  in  price  any- 
where from  $0.50  to  $1.00  per  gallon  and  w^ill 
naturally  create  quite  a  stir  among  lacquer 
consumers.  It  can  also  be  imagined  what  it 
means  to  the  lacquer  manufacturer.  Suppose 
he  uses  100,000  gallons  of  fusel-oil  per  year, 
which  is  a  comparatively  small  quantity.  This 
amount,  eighteen  months  ago  cost  him 
$130,000.  Fusel-oil  is  sold  only  against  draft 
and  the  same  amount  to-day  will  cost  him 
$300,000.  The  amount  of  money  necessary  to 
carry  on  the  transaction  can  easily  be  appre- 
ciated. Suppose  the  maiuifacturer  carries 
20,000  gallons  of  stock  worth  $60,000.  Should 
the  price  break  to  $1.50  per  gallon,  he  would 
suffer  an  inventory  loss  of  $30,000.  If  the 
consumer  who  complains  of  the  price  he 
has  to  pay  for  his  lacquer  could  realize  the 
chance  the  manufacturer  is  obliged  to  take, 
possibly  his  lot  would  not  seem  so  hard. 


The    Frec|viei\cy    of    Blistering 
as  a  Cause  of  "  Spotting'-Out." 


While  castings  are  the  most  frequent  cause 
of  spotting-out,  a  form  of  this  difficulty 
occurs  on  sheet  metal,  rod  and  wire  goods 
which  are,  in  reality,  sound  and  free  from 
pores.  In  the  case  of  castings,  the  spotting- 
out  occurs  on  account  of  the  cavities  in  the 
metal  holding  back  solution  which  penetrated 
during  the  plating  operation,  and  then  expell- 
ing it  again  upon  exposure  to  the  air.  In  the 
case  of  sheet  metal  goods,  or  those  made  of 
rod,   wire   or  tubing,  there   is   no   porosity   so 


that  the  spotting-out  cannot  take  place  under 
the  same  conditious  as  those  of  the  castings. 
Spots  are  a  very  frequent  occurrence,  how- 
ever, on  this  kind  of  goods,  but  the  cause  is 
blisters  and  not  porosity. 

The  spotting-out,  on  account  of  blistering,  is 
characteristic  of  copper  or  brass  plated  goods. 
If  the  surface  of  the  metal  to  be  plated  is  not 
clean,  or  the  current  is  too  strong,  or  there  is 
too  much  free  cyanide  in  the  solution,  small 
blisters  form  underneath  the  deposit.  These 
may  be  large  or  small  as  the  conditions  admit, 
but  in  either  instance  the  result  is  the  same- 
The  blisters  hold  plating  solution  underneath 
and  as  time  goes  on  after  the  plating  has  been 
finished,  it  works  out  and  corrodes  the  metal 
and  attacks  the  lacquer  over  it.  This  may 
take  some  time  and  it  is  not  infrequent  to  dis- 
cover that  the  spots  make  their  appearance 
many  months  after  the  goods  have  been 
finished    and    shipped   to   a   customer. 

Spotting-out  on  account  of  blisters  usually 
takes  place  on  smooth  surfaces.  It  is  a  singu- 
lar fact  that  dead  or  rough  surfaces  do  not 
blister  when  copper  or  brass-plated.  The 
smooth  or  polished  surface  is  the  one  that 
gives  the  trouble. 

The  spotting-out  of  such  polished  goods 
occurs  in  certain  portions  of  the  surface  and 
is  more  or  less  irregular.  If  examined  with 
a  magnifying  glass,  a  large  number  of  minute, 
round  spots  will  be  discerned,  resembling, 
more  than  anything  else,  a  lot  of  fly  specks. 
Each  one  of  the  specks  is  a  blister  and  the 
plating  solution  entrapped  underneath  has 
worked  out,  staining  the  surface.  Unlike  the 
spotting-out  of  castings,  these  specks  do  not 
grow  to  any  e.xtent  as  there  is  so  little  solu- 
tion in  the  blisters,  but  there  is  a  sufficient 
quantity  to  cause  a  bad  staining  of  the  sur- 
face. 

Th'-  remedy  for  the  blistering  is  to  avoid 
using  too  strong  a  current.  The  gas  given 
from  the  surface  of  the  work  being  copper  or 
brass  plated,  should  be  small  and  just  barely 
be  evolved  from  the  metal.  If  a  rapid  evo- 
lution is  had,  then  blistering  is  more  apt  to 
take   place. 

The  cleaning  of  the  work  is  of  great  im- 
portance in  preventing  blistering.  Grease  on 
the  surface  prevents  the  adherence  of  the 
deposit  and  solution  is  thus  entrapped  only  to 
work  out  at  a  later  time. 
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TYie  Application  of  GrapHite  to  tHe    Production   of 
Crucibles  for  Melting  Metals." 


Graphite  has  found  a  wide  and  important 
technical  application  in  the  manufacture  of 
graphite  crucibles  used  for  melting  metals. 
This  application  of  graphite  is  much  older 
than  the  lead  pencil  industry  and  dates  back 
about  500  years,  for  in  1494- 1555,  Agricola 
mentions  the  refractory  nature  of  the  Passau 
crucible  and  the  Italian  Emperor  Ferrante 
mentioned   them   in    159Q. 


ble.  In  addition,  it  prevents  the  oxidation  of 
the  molten  metal  in  the  crucible,  particularly 
in  the  case  of  alloys  and  in  such  instances  a 
clay  crucible  would  be  fluxed  or  attacked  by 
the  oxide  of  the  metal  being  melted.  It 
should  be  understood  that  it  is  the  oxide  of 
the  metal  and  not  the  metal  itself  that  attacks 
the  clay  of  the  crucible  and  fluxes  it.  As  the 
graphite    is   infusible    it   increases    tlie    refrac- 


Fig. 


Qerman  Graphite  Mills  for  Grinding  the  Graphite. 


The  graphite  crucible  belongs  to  a  group  of 
carbon  containing  crucibles  which  are  especial- 
ly serviceable  on  account  of  their  refractory 
nature.  The  addition  of  graphite  to  a  cruci- 
ble appears  indispensable  in  the  melting  of 
metals,  particularly  in  the  manufacture  of 
tool-steel,  for  the  reason  that  it  is  not  com- 
bustible itself,  nor  does  it  have  any  action  on 
the  clay  mixed  with  it  for  forming  the  cruci- 


*  Abstract    Translation     from    the    German 
monograph  "Der  Craphit,"  by  A  Haenig. 


tory  nature  of  the  clay   mixed   with   it   in   the 
making  of   the   crucible. 

With  the  increasing  content  of  graphite  in 
the  crucible,  the  clay  used  with  it  decreases 
in  binding  quality  and  becomes  too  brittle  for 
use.  The  proportion  of  the  two  must  be 
uniformly  maintained  in  order  that  the  cruci- 
ble be  satisfactory.  The  advantage  of  as 
large  an  amount  as  possible  of  the  graphite  in 
a  crucible  is  that  the  heat  conductivity  is 
thereby  increased  and  rapid  heating  of  the 
metal  in  it  then  follows  with  a  corresponding 
decrease   in  the  cost  of  melting.     Such  cruci- 
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bles  containing  graphite  bear  sudden  changes 
in  temperature  much  better  than  those  made 
of  clay  alone  and  finally,  the  metal  melted  in 
them  is  more  readily  poured  as  the  graphite 
renders  the  walls  smooth. 

In  the  choice  of  graphite  for  crucibles  it 
should  be  observed  that  the  best  quality  is 
that  which  burns  with  the  most  difficulty  and 
leaves  the  least  ash.  A  high  ash  content 
diminishes  the  refractory  nature  of  the  clay 
used  with  the  graphite  in  making  the  crucible. 
Further,  the  graphite  should  possess  a 
foliated  structure  as  thereby  a  parallel  cleav- 
age is  secured  in  the  crucibles  and  in  this 
respect  a  good  Ceylon  graphite  is  the  best. 
The  flaky  nature,  the  refractory  property  and 
the  low  ash  content  are  the  principal  qualifica- 
tions necessary  for  the  production  of  a  good 
crucible.  It  may  be  said  that  the  demand  for 
a  particularly  refractory  clay  is  no  longer 
necessary. 

When  the  crucibles  are  heated,  the  graphite 
burns  out  on  the  surface  and  they  acquire  a 
gray  or  reddish  color.  In  order  that  the 
graphite  be  not  fully  burned  out  and  so  made 
useless,  it  is  desirable  that  the  surface  be 
covered  witli  a  protecting  coating.  This, 
however,  is  more  easily  formed  b\^  the  action 
of  the  ash  of  the  fuel  with  a  less  refractory 
fire-clay  than  with  one  of  a  high  fusibility, 
and  as  previously  mentioned,  a  less  fusible 
clay  is  preferable.  Naturally  a  glazing  of  this 
kind  must  form  very  rapidly  and  to  facilitate 
it,  from  3  to  5  per-cent  of  feldspar  are  added 
to  the  clay  to  render  it  sufficiently  fusible  so 
that  the  surface  of  the  crucible  will  glaze 
over  when  heated.  For  a  quicker  glazing,  the 
surface  of  the  crucible  is  coated,  after  burn- 
ing, with  a  soda  solution  or  one  of  water- 
glass. 

As  the  best  clays  for  the  manufacture  of 
crucible  mixtures,  may  be  mentioned  the 
Klin^nberger,  Grosalmeroder,  Griinstadter 
or  Karlischer  varieties : 


Explanation  of  Table  i. 

1.  Klingenberger   Clay.     Selected. 

2.  Klingenberger  Clay.  Common  Grade. 
3-     Klingenberger  Clay.     Common  Grade. 

4.  Passauer  Clay. 

5.  Grosalmerode   Clay.     Special   Grade. 

6.  Grosalmerode  Clay.     Best  Grade. 

7.  Griinstadt  Clay.     Selected. 
*Magnesia  estimated   with  the   lime. 

Ceylon  graphite  is  prepared  in  such  a 
manner  that  it  breaks  up  into  small  flakes 
which  is  considered  very  desirable  for  the 
formation  of  a  parallel  structure  in  the  cru- 
cible mass.  If  it  is  found  on  burning  the 
crucible  material  that  it  breaks  easily  this 
may  be  overcome  by  the  further  addition  of 
fire-brick  or  old  crucibles,  or  the  addition  of 
a  little  graphite.  To  lessen  the  shrinkage, 
sand  or  quartz  is  added  in  small  amounts 
which,  moreover,  is  found  in  a  finely  divided 
condition  in  the  best  German  graphite,  and  is 
on  this  account  preferred  for  the  manufac- 
ture of  crucibles. 

Whatever  the  composition  of  the  graphite 
is,  the  clay  is  adjusted  to  correspond  to  it. 
As  a  general  rule,  one  can  figure  on  i  part  of 
graphite  to  3  parts  of  clay.  Bruno  Kerl 
gives  the  following  mixtures  in  his  handbook 
for  the  crucible  industry : 

To  I  part  by  weight  of  clay,  including 
ground-fire  brick  and  quartz,  i  part  of  graph- 
ite, or  more  exactly  to  75  parts  of  clay 
about  25  parts  of  quartz  (or  somewhat  less 
of  ground  fire-brick),  80  to  100  parts  of 
graphite  are  used.  If  quartz  is  used,  it  should 
be  free  from  dust  and  in  the  form  of  small 
uniform  grains  about  the  size  of  a  pin-head, 
which  is  often  previously  heated  strongly  in 
an  iron  kettle.  If  the  demands  of  the  cruci- 
ble are  excessive,  then  the  graphite  used  in 
it  must  be  freed  from  dust. 

The  following  mixtures  are  mentioned  for 
graphite  crucibles   (mostly  older  mixtures)  : 


I 

Silica     54.06% 

Alumina      33.11% 

Iron    Oxide     ....  1.50% 

Lime    0.49% 

Magnesia     0.45% 

Potash    i.37'7^ 

Loss  on  Ignition  9.12% 


Table 

I. 

2 

3 

4 

5 

6 

7 

56.62% 

47.49% 

47.10% 

65.98% 

46.37  ^« 

47-33  ^^ 

29.09% 

34-94 '^^ 

3465% 

2^.z^% 

35.62% 

35-05% 

1.78% 

2.63% 

2.70% 

2.32% 

2.35^° 

2.30% 

0.73%* 

1.04%* 

I.IO%* 

0.41% 
0.53% 

0.88%* 

0.16% 
1.11% 

0.79% 

1.13'^- 

2.17% 

0.76% 

1.80% 

3-19 

11.03% 

12.77% 

12.28% 

6.84% 

12.98% 

10.51% 
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1.  Passaucr  or  Ypser  contain  "Hafner- 
zeller"  graphite  (with  50  to  65  per  cent  of 
earthy  material),  Ceylon  graphite  and  Vi  to 
1/3  of  Passauer  clay. 

2.  The  "Achenrainer"'  crucible  consists  of 
Passauer  clay  and  graphite  with  the  addition 
of  broken  crucibles;  or  one  employs  broken 
crucibles  alone  (so  called  crucil)Ie-sand )  and 
adds  1/3  Passauer  clay  to  it. 

3.  The  crucibles  of  the  Plumbago  Crucible 
Co.,  consist  of  about  equal  parts  of  Stour- 
bridge clay  and  Ceylon  graphite  and  contain 
about  52.6%  of  carbon. 

4.  Soft  and  tough  crucibles  from  Birming- 
ham, England  contain  2  parts  of  the  best 
Stourbridge  clay,  3  parts  of  graphite  and  i 
part  of  broken  crucibles  of  3mm  grains. 


course,  only  the  flaky  pieces.  The  graphite  is 
ground  in  a  peculiar  ball  mill  and  then  mixed 
witli  small  amount  of  kaolin  according  to  the 
different  applications  of  the  crucible.  For  10 
parts  by  weight  of  graphite,  including  kaolin, 
7  parts  of  Klingenberger  clay  are  used  and  a 
small  addition  of  charcoal  in  order  to  keep 
the  mass  somewhat  porous. 

The  practice  for  the  preparation  of  cruci- 
l)les  in  the  factory  of  the  Joseph  Dixon  Cruci- 
I)le  Company  in  Jersey  City,  (North  Amer- 
ica) which  emploj'S  the  Ticonderoga*  graph- 
ite, is  as  follows  : 

The  flake  graphite  is  ground  in  a  ball  mill, 
according  to  the  purpose  to  which  the  cruci- 
bles are  to  be  used,  the  graphite  thus  ground 
is    mixed    with    kaolin    in    varying   quantities, 


Fig.  2.     A  Siberian  Graphite  Mine. 


3.  The  well  known  "Duisberger"  crucibles, 
which  give  13  heats  in  steel  melting,  consist 
of  7  parts  of  a  compactly  burning  clay  of  a 
melting  point  of  about  Segarcone  Xo.  30,  4 
parts  of  the  best  pulverized  Ceylon  graphite 
and  I  part  of  ground  fire-brick  the  size  of 
poppy-seeds.  Bischof  found  in  unburned 
pieces  of  this  crucible,  8  parts  of  clay  includ- 
ing I  part  of  fine  fire-brick  and  4  parts  of 
graphite. 

6.  For  .-Xmerican  crucibles*  the  best  graph- 
ite   from    Ticonderoga    is    employed    and,    of 


besides  10  parts  of  graphite  and  7  parts  of 
gray  clay  from  Klingenberg  in  Bavaria  and 
some  pulverized  charcoal,  the  latter  to  secure 
porosity.  The  mass  is  then  moistened  with 
water  and  kneaded  in  a  vertical  cylinder.  The 
radial  arms  of  this  cylinder  are  attached  to 
the  axis,  each  of  which  is  provided  with  four 
knives  so  that  a  quite  uniform  mixture  is 
secured.     The   form   of  the  crucible   is  made 


*This    is    erroneous.      Ceylon     graphite    is 
used  in  all  American  crucibles. — Editor. 
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either  on  the  potter's  wheel  b\-  hand  or  in 
with  a  press.  The  first  method  is  employed 
onl_v  in  the  making  of  larger  shapes. 

The  burning  of  the  dry  crucibles  is  carried 
out  in  kilns  of  refractory  clay,  from  60,000 
to  80,000  numbers  being  placed  in  the  kilns  at 
a  time.  By  a  number,  a  crucible  mass  of  907 
grams  is  understood.  By  the  burning,  the 
crucibles  become  hard  and  acquire  a  gray- 
white  or  blue-gray  color,  which,  however,  is 
no   criterion   of   their   value. 

Crucibles  are  made  holding  from  60  grams 
to  300  kilograms  (2  oz.  to  660  lbs.)  of  metal. 
Those  used  for  melting  brass  give  35  to  45 
heats  while  a  clay  crucible  can  be  used  but 
once. 

In  melting  steel,  they  give  from  4  to  6 
heats  and  still  more  if  they  are  covered  with 
a  mixture  of  clay,  graphite,  gas-coke  and  fine 
quartz  sand.  The  slag  must,  above  all  things, 
must  be  carefully  chipped  off  after  each  oper- 
tion  or  heat.  Graphite  crucibles  are  kept  con- 
stantly in  dry  rooms  as  even  the  slightest 
moisture  is  destructive  to  them.  It  is  also 
well  to  heat  them  slowly  and  to  put  in  the  fuel 
so  that  it  is  up  to  the  rim  of  the  crucible. 

7.  Graphite  crucibles  from  Grosalmerode 
consist  of  the  best  local  clay  with  the  addi- 
tion of  the  purest  Ceylon  graphite,  which  has 
taken  the  place  of  the  previously  used  Pas- 
sauer  graphite. 

8.  For  the  melting  of  a  lead  and  arsenic 
free  ore  of  antimony  with  iron,  crucibles  are 
used  in  England  of  a  mixture  of  Stourbridge 
clay  or  Hexamton  clay  with  graphite  and  con- 
tain about  204  parts  by  weight  of  clay  and 
44-5  parts  of  graphite. 

9.  For  crucible  steel  melting,  the  graphite 
crucible  mass  must  be  adapted  to  the  steel  as 
carbon  is  taken  up  during  the  melting.  For 
hard  steel  a  common  mixture  is  54  parts  of 
graphite,  36  parts  of  clay  and  10  parts  of  old 
fire-brick.  For  soft  steel,  40  parts  of  graphite, 
38  parts  of  clay  and  22  parts  of  old  fire-brick. 

10.  According  to  Ledebur,  crucibles  for  the 
melting  of  steel  are  made  in  Styria  and  Lower 
Austria  from  Styrian  graphite  and  clay  with 
the  addition  of  ground  crucibles  (old).  For 
soft  steel,  the  crucibles  contain  about  25% 
of  pure  carbon,  while  the  carbon  content  for 
the  melting  of  hard  steel  runs  up  to  about  45 
per  cent.  Another  kind  contains  50  parts  of 
graphite,  45  parts  of  refractory  clay  and  5 
parts  of  sand.  Crucibles  from  this  mixture 
which,  by  the  way,  hold  from  25  to  40  kilos  of 
steel  (55  to  88  lbs.)   run  from  6  to  8  heats. 


II.  In  Hanston,  crucibles  are  made  of  a 
mixture  containing  coke  and  about  4  parts  of 
Stourbridge  clay,  3  parts  of  graphite,  2  parts 
of  hard  coke  (or  retort-graphite)  and  i'  part 
of  ground  crucibles  are  used.  All  go  through 
a  sieve  of  about  3  mm  mesh.  These  crucible; 
run  from  14  to  16  heats  in  the  melting  of 
steel. 


Fig,  3.     Entrance  to  a  German  Graphite  Mine. 

12.  French  crucibles  for  the  legion  of  the 
Loire  also  contain  coke.  There  are  used,  6 
I'arts  of  clay  from  Alussidan  (Gironde)  or 
Faignol  (Haute-Vienne)  which  is  mixed  with 
7  parts  of  ground,  old  fire-brick  of  the  same 
clay.  It  is  then  put  through  a  sieve  of  50 
mesh  per  square  centimeter  to  remove  the 
lumps  and  to  this  mass  is  then  added  4  parts 
by  weight  of  graphite,  i  part  of  ground  cruci- 
bles  and    I   part   of  hard   coke. 

13.  According   to    Mene,    English    graphite 
crucibles  contain   the   following- 
Silica     51.409^     45.io'/f     50.00% 

Alumina      22.00%     16.65%     20.00% 

Oxide    of    Iron....       3.50%       0.95%       1.50% 

Graphite     20.00%     34.50%     25.50% 

Lime     0.20%       none         none 

\\ater      1.80%       2.50%       3.00% 


Total 


98.90%     99.70%    100.00% 
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More   recent  analyses  show  the  followint 
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German   Steel 
Crucible    Used 
•     18   Heats 
Silica 32.67'^    ••■ 


mixture  are  mi.xed  dry  and  then  sifted  dry, 
after  which  it  is  wet  with  water  and  then 
brought  into  a  tumbling  ])arrel  or  clay  mill. 
.\fter  it  has  been  made  into  a  stiff  dough,  it 
is  allowed  to  remain  some  days  or  weeks  in  a 
cellar  so  that  the  mass  will  become  thorough- 
ly moistened  with  the  moisture  in  it.  This  is 
called  the  mtting  or  fermenting  of  the  claj\ 
When  tliis  has  been  accomplished,  the  mass  is 
made  hdiudgenefius  by  kneading  or  in  a  clay 


Morgan 
(London) 

3;-09''     ■  . 


English 

Crucible 

•    3140'^ 


Alumina    1  i.52'''f  M-S'^''  19-57'^' 

Iron  Oxide   --79''  undeter  1.78'^' 

Lime   Magnesia    undeter  undeter  i.io'f 

Graphite   48.68%  44-40-  4^-08% 

Water   1.50""^  2.92'^  \.2o'7c 


Total    97.16'^ 
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47.40% 
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Fig.  4.    Sketch  of  the  Monk  and  Nun  Apparatus. 

In  the  manufacture  of  graphite  crucibles, 
first  of  all,  the  crucible  mass  is  prepared. 
This  follows  after  the  clay  has  l)een  dried, 
purified  and  ground.  Through  the  agency 
of  fine  sieves,  tlie  griiund  mass  is  sifted  intu 
a  fine  powder  form.  For  the  rire-brick  prep- 
aration, burnt  fire-bricks  are  ground  or  gran- 
ulated. The  graphite  is  ground  or  pulverized 
in  the  form  of  small  flakes  and  then  sifted. 
After    this    the     ingredients    of    the    crucilile 


*j 


Fig.  5.     Setting  the  Finished  Crucible  I'pon  the 
Wooden  Post. 

mill  and  then  cut  up  into  masses  (of  aliout 
13  kilos  or  32  lbs.)  of  a  size  necessary  for  the 
formation  of  a  crucible. 

The  forming  of  the  crucible  is  done  by  t'le 
stamping  or  pressing  of  tiie  crucible  mass  in 
metal  forms,  lined  with  wood,  (the  metal  is 
cast  iron),  or  as  now  extensively  used,  the 
potters'  wheel,  either  by  forming  or  spinning 
in   a  plaster  mold  or  pattern. 
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In  forining  tlie  crucibles  in  the  mold,  they 
are  pressed  by  wooden  forms  (so-called 
punches)  corresponding  to  the  size  of  the 
crucible  and  the  outside  turned  off  on  the 
wheel.  In  forming  crucibles  on  the  press,  the 
bottom  of  the  mold  is  first  covered  with 
graphite  upon  which  the  mass  of  clay  is  for- 
cibly thrown.  By  means  of  a  wooden  ram- 
mer, moistened  with  water,  the  crucible  is 
rammed  into  the  mold  until  the  walls  are 
formed.  Now  the  rammer  is  withdrawn  and 
small  balls  of  the  crucible  mass  are  thrown  in 
and  the  whole  worked  up  into  the  shape  of 
the  crucible.  An  iron-bound  mold  is  now  ap- 
plied to  the  surface  of  the  crucible  and 
finishes   it. 


extraction  of  Oases  from  Cop- 
per by  Heating  in  a  Vacuum. 


Fig.  6.    A  Crucible  in  the  Press. 

By  pressing,  the  crucible  mass  is  brought 
In  to  an  iron  form  (called  a  "Nonne"  or 
"Nun")  and  the  form  (called  a  "Monch"  or 
"Monk")  is  pressed  with  the  hand.  In 
making  larger  crucibles  this  is  often  driven 
down  by  hammer-blows  and  in  crucibles  for 
steel  melting,  of  the  larger  sort,  it  is  formed 
down  by  a  ram. 

In  case  of  larger  crucibles,  the  wooden 
"Nun"  sometimes  consists  of  several  parts 
held  together  by  rings  and  covered  with  cloth 
which  are  taken  apart  after  the  action  of  the 
""Monk"  and  then  the  cloth  which  clings  to 
ihe  crucible  is  separated. 

(Te  Be  Continued) 


The  local  shrinkage  or  "sinking"'  of  steam- 
metal  castings  is  usually  caused  by  the  lack 
of  the  necessary  amount  of  tin  in  the  mi.xture. 
Tin   prevents   this   shrinkage. 


If  copper  be  heated  in  a  vacuum  the  evolu- 
tion of  gas  at  first  is  considerable  says  M. 
Guichard  in  Coiuptes  Rendus  191 1,  153,  page 
104,  but  decreases  after  a  time  and  remains 
fairly  content  for  many  hours. 

For  example,  a  copper  wire  heated  for 
seven  hours  at  630°  C  evolved  8.5  c.c.  of  gas, 
and  during  the  next  hour  0.078  c.c.  while 
during  the  following  14  hours  the  evolution 
amounted  only  to  0.022  c  c.  per  hour.  If 
the  copper  is  not  allowed  to  cool  and  again 
heated,  a  further  evolution  results.  The  gas 
only  appears  to  be  removed  from  the  super- 
ficial layer  of  copper.  It  is  impossible  to 
remove  the  gas  rapidly  from  melted  copper 
by  means  of  a  vacuum,  owing  to  the  increased 
solubility  of  the  gases.  The  authors  say  that 
gases  from  different  kinds  of  copper  con- 
tained from  22)  to  75  per  cent  of  carbon  diox- 
ide and  from  9  to  12  per  cent  of  carbon  mon- 
oxide, the  remainder  being  composed  of  hy- 
drogen and  nitrogen. 


Melting  Brass    and    Aluminum 
MritH  Hig'H-Pressure  Gas. 


The  following  report  by  U.  S.  Consul  Albert 
Halstead  of  Birmingham,  England  on  the  use 
of  high-pressure  gas  for  melting  brass  and 
other  metals  is  of  interest  and  indicates  that  a 
very  low  melt  loss  may  be  obtained.  The 
report  is  from  the  Da'dy  Consular  and  Trade 
Reports-     He  says : 

"In  1910  the  Birmingham,  (England)  mu- 
nicipal gas  department  installed  a  high- 
pressure  gas  service  for  industrial  purposes  in 
some  parts  of  the  city.  A  paper  in  the  Iron 
and  Coal  Trades  Review  for  June  23  dis- 
cusses the  methods  of  using  the  gas  and  re- 
views the  results  to  date. 

In  brass  melting  the  loss  of  zinc  is  only  75 
per  cent  of  the  loss  in  coke-heated  furnaces. 
Loss  by  oxidation  in  melting  copper  is  done 
away  with  altogether,  the  atmosphere  in  the 
furnace  being  a  reducing  one.  The  number 
of  heats  '^o  be  obtained  from  the  pots  is  in- 
creased, and  in  case  of  a  spill  into  the  furnace 
there  is  less  difficulty  in  dealing  with  the 
spilled  metal  than  is  the  case  when  the  metal 
falls  into  the  coke.  Heats  can  be  regulated 
to  a  nicetv. 
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One  company  in  Birmingham  melts  on  an 
average  17  tons  of  aUmiinum  allo3-s  per  week, 
and  of  this  amount  over  7  tons  are  now 
melted  by  high-pressure  gas  in  furnaces,  the 
rest  being  melted  in  coke  furnaces.  The  com- 
pany, however,  is  about  to  convert  all  of  its 
furnaces  to  high-pressure  gas.  The  type  of 
furnace  used  by  this  company  has  a  loose 
bottom  and  is  heated  by  means  of  eight  jets, 
facing  tangentialh-  with  the  inner  side  of  the 
furnace — four  jets  on  either  side.  The  cost 
of  melting,  week  in  and  week  out,  is  12s. 
($2.92)  per  ton.  The  manager  states  that  the 
labor  costs  are  halved,  the  cost  of  melting 
is  more  than  halved,  the  amount  of  metal 
melted  per  pot  is  much  increased,  and  there  is 
less  oxidation  during  the  melt.  The  method 
is  much  cleaner,  there  is  no  carting  of  ashes, 
heats  are  easily  and  simply  controlled,  there 
is  a  more  even  alloy,  the  tensile  strength  of 
the  alloy  is  increased,  there  is  a  saving  in  the 
rebuilding  of  the  linings:  and,  lastly,  the  new 
method  is  much  preferred  by  the  furnace  men. 

In  the  Birmingham  gas  department  high- 
pressure  foundry  aluminum  is  being  melted  at 
a  cost  as  low  as  $1-46  a  ton.  With  gas  at  30 
to  36  cents  per  1,000  cubic  feet,  there  should 
be  a  great  future  for  it  industriallv." 


THe  Effect  of  Bronze  Mixtixres 

on  tKe  Production  of  DarK 

Verde  FinisKes. 


Distillation  of  Tin  in  a 
Vacuum. 


According  to  E.  Tiede  and  F.  Fischer  in 
Berichte,  191 1.  44,  page  171 1,  tin  has  a  very 
high  boiling  point  although  its  melting  point 
is  low.  Its  distillation  in  a  vacuum  is  a  very 
difficult  matter.  The  melting  point  of  tin  is 
230°  C.   (446°  F). 

The  authors  succeeded,  however,  in  dis- 
tilling several  grams  of  tin  in  a  vacuum  by 
using  an  electrically  heated  magnesia  crucible 
or  porcelain  tube-  The  heating  coil  of  plati- 
num was  wrapped  around  the  tube  and  the 
whole  placed  in  an  exhausted  glass  vessel 
whose  outer  walls  were  well  cooled  by  flow- 
ing water.  The  first  product  of  the  distilla- 
tion was  a  yellow  deposit  which  gradually 
darkene<l  aiid  became  black.  This  yellow 
powder,  which  was  found  in  all  varieties  of 
tin,  appears  to  possess  all  the  properties  of 
sulphide  of  tin  (stannous  sulphide).  If,  how- 
ever, the  tin  is  first  prepared  so  as  to  be 
free  from  sulphur,  only  a  black  distillate  of 
pure  tin   is  obtained. 


The  most  beautiful  of  the  verde-antique 
finishes  are  those  which  are  dark.  The 
smooth  high-lights  of  an  article  of  this  kind 
are  of  a  very  dark  green,  almost  black,  while 
tlie  background  has  the  dark  green,  slightly 
rough  surface.  Such  articles  are  found  in 
existence  and  are  usually  produced  by  nature. 
The  dark  color  is  usually  found  on  true 
bronzes.  While  the  light  verdes  are  also 
found,  they  are  not  as  beautiful  as  those  which 
have  the  rich,  dark  green  color. 


Japanese  Vase  Showing  Dark  Verde  Produced 
by  the  Lead  in  the  Bronze. 

The  production  of  dark  verde  has  always 
been  one  of  the  difficulties  of  the  art  of  metal 
finishing.  Solution  after  solution  has  been 
tried,  but  the  results  on  ordinary  work 
seemed  to  be  the  same.  The  verde  thus  pro- 
duced was  almost  invariably  too  light, 
although  it  was  the  best  that  could  be  pro- 
duced and  was  allowed  to  serve  as  the  desired 
finish.  Once  in  a  while,  a  good  dark  verde 
could  be  produced,  and  then,  without  knowing 
the  circumstances,  the  special  method  of  treat- 
ment was  considered  as  the  reason.  The 
finish,  however,  could  rarely  be  duplicated  on 
other  work. 
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In  experimenting  with  the  various  sohitions 
and  methods  for  the  production  of  the  verdes, 
the  results  were  all  about  the  same.  Bronze 
worked  the  best,  copper  next  and  brass  the 
worst.  It  was  quite  difficult  to  obtain  the 
desired  dark  color,  and  after  much  labor  the 
problem  was  abandoned  for  a  time.  Some 
time  afterwards  the  Japanese  vase  shown  in 
the  illustration  had  to  be  repaired  by  solder- 
ing and  the  original  finish  was  injured,  it 
was,  therefore,  necessary  to  clean  it  off  entire- 
1\-  and  refinish  it.    . 

Whether  it  was  possible  to  reproduce  the 
original  dark  verde  on  the  vase  was  doubted, 
but  when  the  work  was  completed,  the  result 
was  a  matter  of  surprise.  The  dark  verde 
was  readily  formed  and  with  the  same  solu- 
tion that  would  give  only  a  light  verde  on 
other  metals.  Tlic  reason  for  the  easy  forma- 
tion of  the  dark  z'erde  was  found  to  he  the 
large  amount  of  lead  in  the  bronze  of  ivhi-:h 
the  vase  ivas  composed. 

The  fact  that  Japanese  and  ancient  bronzes 
contain  a  large  amount  of  lead  is  a  fact  well 
known.  The  following  analyses  will  indicate 
the  mixture  of  which  they  are  composed: 

Copper     76.60%  68.25% 

Lead     11.88%  17.06% 

Tin    +38%  547% 

Zinc     6.537c  8.88% 

Antimony     ....        none  0.34% 

It  is  well  known  that  bronzes  high  in  lead 
take  a  richer  patina  when  exposed  to  the  air 
than  those  which  contain  little  or  no  lead. 
The  production  of  the  verde  finish  is  simply 
the  formation  of  a  patina  so  that  it  is  quite 
reasonable  that  a  bronze  with  a  large  amount 
of  lead  should  take  a  dark  verde  readily. 
While  ordinary  bronze  contains  lead,  it  is 
usually  customary  among  brass  founders  to 
use  as  little  lead  as  possible  on  account  of  the 
difficulty  in  casting.  Tlie  average  mixture 
employed  for  casting  bronze  statues  and  sim- 
ilar ornamental  bronze  work  is  as  follows : 

Copper   90% 

Tin    7% 

Zinc     2% 

Lead    1% 

It  will  readily  be  appreciated,  therefore,  th.' t 
with  a  bronze  containing  so  little  lead,  the 
production  of  a  dark  verde  is  difficult. 

In  conclusion,  let  it  be  said  that  the  pres- 
ence of  a  large  quantity  of  lead  in  bronze 
seems  to  be  the  secret  of  the  production  of  a 


dark  verde   and  the   solution   itself   is   not,   as 
usually    supposed,   capable   of    forming   it. 

The  solution  used  for  producing  the  dark 
verde  on  the  vase  w-as  one  that  has  given 
good  results  in  the  production  of  light  and 
medium  verdes.  As  it  may  be  of  interest  to 
those  who  have  not  had  access  to  previous 
articles  on  the  subject,  the  proportions  em- 
ployed are  as  follows  : 

Water   i  gallon 

Sulphate  of  Copper   8  oz. 

Sal-Ammoniac    8  oz. 

Common-Salt    4  oz. 

28°  Acetic  Acid   2  oz. 

Chloride  of  Zinc   i  oz. 

Glycerine      i  oz. 

The  solution  is  used  as  hot  as  possible  and 
the  bronze  article  dipped  into  it  and  allowed 
to  remain  for  ten  or  fifteen  minutes.  The  so- 
lution is  then  allowed  to  cool  with  the  article 
in  it  and  then  it  is  taken  out,  without  rinsing, 
and  allowed  to  dry  spontaneously.  The  verde 
will  make  its  appearance  when  dry.  The  sur- 
face is  then  brushed  with  a  stiff,  bristle  brush 
to  remove  the  roughness  from  the  high-lights 
and  the  whole  may  then  be  waxed  or  lacquered 
to   complete  the   finish. 


Correspondence. 


THe  Fusel-Oil  Situation. 


The  following  communication  is  from  an 
importer  of  fusel-oil  who  is  quite  familiar 
with  the  trade  situation  of  this  material  at 
the  present  time  and  will  indicate  the  condi- 
tion of  the  market  as  regards  the  supply. 
The  recent  rise  of  fusel-oil  and  amyl-acetate 
to  $3.00  per  gallon  has  brought  about  a  pecu- 
liar situation  which  is  fully  explained. 
Editor: 

Xothing  has  ever  happened  in  the  lacquer 
business  to  cause  such  a  complete  upset  of  all 
plans  as  the  present  fusel-oil  market.  I 
know  nothing  to  compare  with  it  except  the 
advance  in  copper  to  24  cents. 

Fusel-oil  is  peculiarly  adapted  to  specula- 
tion, because  when  a  corner  is  formed  anj^  in- 
creased amount  cannot  be  produced.  Higher 
prices  increase  the  supply  somewhat  due  to 
the  greater  care  being  used  at  the.  distillery  in 
washing  the  oil,  and  the  high  price  will  also 
cause  small  distillers  to  save  their  oil,  even  if 
it  amounts   to   onlv   a   few   barrels   a   vear. 
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Alniust  the  entire  foreign  supply  of  Amer- 
ican oil  now  comes  from  Russia.  Until  a  few 
years  ago  most  of  it  came  from  Germany, 
but  in  recent  years  they  have  used  more  and 
more  of  their  own  production  and  this  last 
year  Germany  actually  imported  some  fusel- 
oil.  About  three  or  four  years  ago,  the  Rus- 
sian Government  permitted  the  saving  of 
fusel-oil,  and  in  Russia  the  Government  pro- 
vides distilleries  to  which  the  farmers  and 
others  can  send  their  mash  or  crude  alcohol 
and  refines  it  for  them.  These  Government 
distilleries  handle  about  three-fourths  of  the 
Russian  oil,  and  the  Russians  themselves,  are 
interested  in  the  present  corner  of  fusel-oil, 
though  there  are  others  interested  in  various 
sections  of  Europe.  The  headquarters  of  the 
corner  being  in  London.  You  can  see  there- 
fore that  these  people  have  both  brains  and 
financial  backing  and  they  would  probably  be 
tempted  to  destroy  oil  before  they  gave  in  in 
the  matter  of  price.  To  attempt  to  break 
these  people  down  financially  would  be  a 
pretty  big  undertaking.  There  is  only  one 
way  to  break  the  corner,  that  is  to  allow  the 
price  to  go  up  to  a  point  where  people  will 
not  buy  when  the  natural  production  of  oil 
will  run  ahead  of  the  demand  and  the  sur- 
plus of  oil  accumulate.  The  present  high 
and  excessive  prices  are  aided  l)y  the  fact  that 
winter  will  soon  be  here  and  in  tlie  cold 
climate  of  Russia  the  distillers  cannot  very 
well  wash  out  the  fusel-oil  on  account  of  it 
freezing  up  on  them  in  the  washing  operation. 
Also  transportation  in  the  remote  parts  of 
that  country  is  badly  interrupted  in  winter. 
There  is  every  prospect  of  tlie  present  high 
prices  lasting  until  next  summer  at  least. 

I  have  given  you  these  points  because  the 
increase  in  lacquer  is  going  to  cost  the  metal 
Irade  hundreds  of  thousands  of  dollars  and 
a  matter  of  such  importance  naturally  attracts 
attention.  I  have  given  you  the  various  facts 
regarding  source  of  supply,  etc.,  because  these 
facts  are  hard  to  get  hold  of  and  as  a  rule  are 
known  only  to  the  very  largefit  buyers  of  this 
material. 
•  Respectfully  yours. 

Importer. 


"  Windsor-LocKs"  Molding 
Sand  and  Its  l/se. 


.\  plant  for  the  manufacture  of  celluloid 
was  recently  started  in  Japan  and  is  now  in 
successful  operation.  The  output  is  about  i 
ton  a  dav. 


A  variety  of  molding  sand  known  as 
"Windsor-Locks"  is  now  extensively  used  in 
the  manufacture  of  fine  brass  castings.  It  is 
the  sand  that  the  makers  of  the  finest  work 
use  and  is  capable  of  producing  a  very  fine 
surface  on  the  brass. 

The  name  "Windsor-Locks"  was  given  this 
sand  for  the  reason  that  it  was  originall\ 
mined  in  Windsor-Locks,  Conn.,  a  small 
village  situated  above  Hartford,  Conn.,  on  the 
Ijanks  of  the  Connecticut  River.  This  sand, 
however,  is  now  mined  in  a  number  of  local- 
ities in  the  Connecticut  Valley  as  the  soil 
seems  to  be  about  the  same  for  many  miles 
around  the  Windsor-Locks  vicinity.  Even 
though  obtained  from  other  towns,  the  name 
of  "Windsor-Locks"  is  still  applieil  to  the 
sand. 

"Windsor-Locks"  sand  is  a  fine,  red  sand 
which  does  not  have  the  full  plastic  or  adhe- 
sive nature  of  ordinary  molding  sand.  For 
tliis  reason  it  cannot  be  used  for  the  entire 
mold.  It  is  used  only  as  a  facing  and  the 
mold  is  then  backed  up  with  ordinary  molding 
sand.  The  object  is  to  just  cover  the  face  of 
the  pattern  with  the  "Windsor-Locks"  sand 
so  that  the  metal  will  come  in  contact  with  it. 
while  the  strength  and  necessary  porosity  of 
the  mold  are  given  by  the  ordinary  molding 
sand  of  which  the  mold  is  made.  The 
"Windsor-Locks"  sand  is  so  fine  that  were 
the  molds  made  of  it,  or  too  much  used. 
l)roper  vent  for  the  gases  generated  during  the 
[louring  would  not  be  had. 

In  using  "Windsor-Locks"  sand  for  mold 
ing.  the  pattern  is  faced  with  if  and  then 
tlie  remainder  of  the  mold  made  with  the 
regular  bench  sand.  To  obtain  the  best 
results,  the  face  of  the  mold  should  be  skin 
dried  by  placing  it  before  a  stove  or  other 
suitable  means.  This,  of  course,  does  not 
mean  that  the  mold  shall  be  dried  clear 
through,  but  only  on  the  face.  The  object 
is  to  remove  the  greater  part  of  the  moisture 
in  the  sand  so  that  the  metal  will  run  well 
without  blowing  and  every  part  of  the  mold 
will  be  filled.  If  the  finest  quality  of  brass 
or  bronze  castings  is  desired,  this  skin-drying 
is  necessary. 

Nearly  all  the  manufacturers  in  the  East, 
who  make  fine  brass  castings,  use  "Windsor- 
Locks"  for  facing  their  molds  and  its  value 
lies  in  the   fact  that   while  it  is  fine,  it  does 
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not  contain  so  much  clay  as  to  stop  the  pores 
and  prevent  the  gases  from  penetrating  it.  In 
addition,  it  seems  to  have  the  property  of 
resisting  the  heat  of  the  metal  without  flux- 
ing, and  a  fine,  clean  surface  is  given  the 
metal.  The  sand  seems  to  result  from  the  de- 
composition of  the  red  sandstone  of  the  Con- 
necticut Valley,  which  is  the  principal  rock  of 
this  localitv. 


TKe  Pitting  of  NicKel  Deposits 
and  TKeir  Prevention. 


GrowtK  of  tKe  Ingot  Brass 
Trade. 


The  manufacture  of  ingot  brass  is  a  trade 
that  has  rapidly  increased  within  the  past 
year  or  two  and  the  reason  for  it  is  the 
supply  of  good,  honest  ingot  metals.  For  a 
number  of  years  brass  founders  shunned  ingot 
metal  for  the  reason  that  their  previous  ex- 
perience had  been  such  as  to  warrant  the 
complete  abandoning  of  its  use.  At  that  time, 
unscrupulous  ingot  makers  melted  anything 
that  had  the  color  of  brass  and  it  mattered  not 
whether  iron,  antimony  aluminum  or  any 
other  foreign  metals  were  in  it.  This,  of 
course,  reacted  against  them  in  a  short  time 
and  the  "goose  that  laid  the  golden  egg"  was 
killed.  After  an  experience  of  this  kind  many 
brass  founders  still  firmly  refuse  to  use  any 
ingot  metal,  but  make  all  mixtures  from  new 
materials,  while  others  have  fallen  into  line 
and  now  buy  ingot  brass. 

Within  a  year  or  two.  the  ingot  brass  trade 
has  undergone  a  change.  Honest  makers 
have  entered  the  field  and  are  producing  a 
good  metal  with  the  result  that  they  have 
found  large  and  constant  customers  for  their 
products.  In  the  manufacture  of  ingot  metals, 
uniformity  is  quite  imperative  and  unless  this 
is  maintained,  the  consumer  loses  confidence 
in  the  maker  and  his  trade  may  be  lost  alto- 
gether. 

The  ingot  brass  trade  has  now  arrived  at 
the  same  condition  of  many  other  lines  of 
trade.  That  is  to  deal  with  honest,  reputable 
people  who  have  the  knowledge  and  facilities 
for  turning  out  good,  straight  ingot  metals 
that  will  not  vary  in  quality.  A  customer  who 
is  able  to  obtain  goods  of  this  character 
usually  remains  permanent. 


The  number  of  the  United  States  patents 
has  now  passed  the  million  mark  and  patent 
No.  i.ooo.ooo  has  been  issued  to  Francis  H. 
Holton  of  Akron,  Ohio  for  a  vehicle  tire. 


The  pitting  of  an  electrodeposit  of  nickel  is 
one  of  the  difficulties  encountered  in  the  art 
of  nickel  plating-  It  is  also  one  of  the  most 
annoying  and  many  a  piece  of  work,  other- 
wise perfect,  has  either  been  spoiled  or  ren- 
dered unsighth'  by  the  pit  marks. 

The  cause  of  the  pitting  of  a  nickel  deposit 
is  the  formation  of  minute  bubbles  of  gas  on 
the  surface  of  the  metal  that  is  being  plated. 
All  plating  solutions  give  off  gas  when  the 
electrodeposition  is  going  on,  but  some  give 
off  such  a  small  quantity  as  to  be  almost  im- 
perceptible, while  in  other  instances  a  con- 
siderable quantity  is  given  off.  In  the  case 
of  a  nickel  solution,  the  amount  of  gas  given 
off  at  the  ordinary  current  density  employed 
for  the  purpose,  is  very  small  and  can  scarcely 
be  noticed.  Gas  is  given  off,  nevertheless,  as 
may  be  found  by  careful  watching  of  the  so- 
lution. This  gas  starts  from  the  surface  of 
the  metal  being  plated,  and  gradually  grows 
larger  imtil  the  bubbles  detach  themselves 
and  pass  upward  through  the  solution. 

These  bubbles  are  hydrogen  gas  and  when 
they  cling  to  the  surface  of  the  work,  the 
nickel  is  prevented  from  depositing  in  the  spot 
where  they  cling,  but,  at  the  same  time 
deposits  around  them  with  the  formation  of 
depressions  on  the  surface  known  as  "pits". 
It  is  a  singular  fact  that  the  pits  are  pro- 
duced more  by  a  light  evolution  of  bubbles 
than  a  rapid  one.  If  the  evolution  of  gas  is 
strong,  the  gas  does  not  hang  long  to  the 
surface  and  a  rough  deposit  is  produced 
rather  than  one  that  is  pitted.  Tn  case  the 
evolution  of  gas  is  slow,  however,  and  the 
bubbles  of  gas  remain  on  the  surface  for  some 
time,  pits  are  sure  to   form. 

There  are  several  causes  that  will  bring  on 
the  pitting  of  nickel  deposits,  but  all  of  them 
are  followed  by  the  secondary  cause  of  the 
formation  of  gas  on  the  surface  of  the  metal. 
While  the  primary  cause  may  differ,  the  sec- 
ondary cause  is  always  the  same.  The  fol- 
lowing are  the  causes  of  gas  formation  in 
quantities  sufficient  to  produce  pitting. 

1.  Too  strong  a  current.  This  causes  gas 
to  form  in  considerable  quantities,  but  may 
usually  be  known  by  the  "burning"  of  the 
nickel  on  the  edges.  The  remedy,  of  course, 
is  to  reduce  the  current- 

2.  Lack  of  sufficient  nickel  in  the  solution. 
This  gives  an  excess  of  ammonium  salts  in  it 
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and   gas   is   more   apt   to    form    on    the    work. 
The  remedy  is  to  add  single  salts. 

3.  Solution  too  acid  with  sulphuric  acid. 
This  causes  the  solution  to  act  on  steel  or  iron 
work  so  as  to  produce  gas  by  local  action. 
The  remedy  is  to  add  carbonate  of  nickel  to 
reduce  the  acidity. 

Boracic  Acid  for  Prcvcntiiuj   Pitting. 

Boracic  acid  is  a  very  serviceable  substance 
for  preventing  pitting  and  will  frequently 
overcome  cases  which  cannot  be  prevented  in 
any  other  way.  Just  why  it  should  prevent 
the  pitting  is  not  well  understood,  but  it 
seems  to  prevent  the  evolution  of  gas  and 
thus  pitting  does  not  take  place.  A  small 
quantity  of  boracic  acid  will  have  a  beneficial 
effect  on  the  solution  but  will  not  overcome 
the  pitting  entirely.  To  prevent  it,  a  large 
quantity  of  the  substance  should  be  added. 
The  following  is  the  best  solution  : 

Xickel    Plating    Solution....    i   gallon 
Boracic   Acid    5  oz. 

The  boracic  acid  will  not  dissolve  in  the 
cold  solution  but  a  portion  of  it  should  be 
taken  out  and  boiled  with  the  acid  until  it  is 
dissolved  when  it  is  added  to  the  remainder. 
The  solution  when  cold  is  ready  for  use. 

Those  w-ho  have  difficulty  with  pitting, 
should  try  the  boracic  acid  as  it  will  be 
found  particularly  efficacious  for  still  solu- 
tions and  will  usually  cure  an  obstinate  case 
of  pitting.  The  advantage  is  so  pronounced 
that  the  stoppage  of  gas  evolution  from  the 
surface  of  the  work  may  be  noticed  as  soon 
as  the  boracic  acid  is  introduced. 

In  addition  to  the  advantage  of  boracic  acid 
for  the  prevention  of  pitting,  it  produces  a 
wliite  and  soft  deposit  that  is  quite  easily 
buffed  and  is  satisfactory   in   every  way. 

Agitated  Solutions  for  Preventing   Pitting. 

.Agitated  solutions  are  an  excellent  remedy 
for  pitting  and  it  is  fur  that  reason  that  no 
pitting  ever  takes  place  in  a  plating  barrel. 
The  reason  is  simple :  The  gas  is  brushed  or 
jarred  from  the  surface  of  the  work. 

The  use  of  boracic  acid  is  always  recom- 
mended in  a  nickel  solution,  either  when  em- 
ployed in  a  plating  barrel  or  as  a  still  solu- 
tion. With  the  boracic  acid  and  an  agitated 
solution  there  is  never  any  danger  of  pitting, 
but  the  use  of  boracic  acid  will  usually  suffice 
to  overcome  an  obstinate  case.  .Agitated  so- 
lutions,   of   course,    are   always    advantageous 


as  tliey  produce  a  more  even  deposit  and 
allow  a  greater  current  density  to  be  used 
with  a  corresponding  increase  in  the  amount 
of  work  turned   out  in   a   given  time. 


Correspondence. 


Good  Effect  of  Boracic  A.ci<l  in 
a  NicKel  Plating  Solution. 


Editor: 

I  was  much  interested  in  the  article  in  The 
Br.\ss  \\'c)Kld,  July  191 1,  page  234  on  "The 
Effect  of  a  Large  Amount  of  Boracic  Acid  on 
a  Nickel  Plating  Solution."  The  results 
reached  will  prove  very  instructive  to  men 
who  still  advocate  a  neutral  or  slightly  acid 
solution.  The  superior  quality  of  work  which 
a  solution  containing  a  large  amount  of  bo- 
racic acid  will  produce  should  be  sufficiently 
convincing,  particularly  if  the  work  is  of 
such  a  character  as  to  require  buffing.  The 
ease  with  which  the  nickel  from  a  boracic 
acid  solution  may  be  buffed  is  quite  apparent 
and  takes  place  more  readily  than  with  a  de- 
posit from  a  neutral  nickel  plating  solution. 
The  production  of  a  bright,  clean  deposit  is  a 
money  saver  in  the  buffing  room. 

In  preparing  iron  or  steel  work  for  nickel 
plating,  J  recommend  the  use  of  a  hydro- 
fiuoric  acid  dip  composed  of  the  following: 

Water      10  to  15  parts 

HydriiriuDric  Acid    ...      1   part 

Tile  work  to  be  plated  is  passed  through 
this  dip  just  before  it  enters  the  nickel  solu- 
tion, and  all  wator-rust  or  oxidation  will  be 
removed.  Rusty  iron  or  steel  is  cleaned  in  a 
few  seconds  by  means  of  this  dip  and  there 
is  no  need  of  soaking  in  potash  to  loosen  the 
rust.  There  will  be  no  peeling  of  the  nickel 
plated  work,  in  fact,  steel  may  be  bent  or 
twisted  without  the  nickel  deposit  cracking  or 
peeling. 

1  have  used  this  acid  as  a  cheap  water  dip 
for  ten  years  and  do  not  remember  when  I 
had  a  piece  of  work  peel.  Hardened  springs 
or  anything  of  this  kind  cannot  be  put  into 
the  dip  as  it  will  destroy  the  temper.  It  is  not 
siiitalde  for  brass  either,  but  for  iron  or  steel 
it  is  nuich  superior  to  sulphuric  or  muriatic 
acids. 

.hinies  Hughes. 
Gardner.  Mass. 

.lug.  _'/,  igii. 
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Specifications  for  Ftxel-Oil.' 


In  consequence  of  the  success  that  has 
attended  the  use  of  heating-value  specifica- 
tions in  buying  and  selUng  coal  there  has 
arisen  a  demand  for  similar  specifications, 
based  on  careful  tests,  to  govern  the  purchase 
of  fuel  oils  and  the  refined  products  of  pe- 
troleum. The  Bureau  of  Mines  has  therefore 
issued  Technical  Paper  X'o.  3,  on  "Specifica- 
tions for  the  purchase  of  fuel  oil  for  the 
Government,"  with  directions  for  sampling 
oil  and  natural  gas.  An  extract  from  the  in- 
troduction states : 

These  specifications,  to  be  satisfactory, 
should  establish  not  only  the  heating  value 
of  the  oil,  and  thus  show,  like  the  specifica- 
tions for  coal,  the  number  of  heat  units  the 
purchaser  obtains  for  a  given  price  per  unit 
quantit)'  of  fuel,  but  also  the  physical  charac- 
ter of  the  oil,  its  flash  point  and  burning 
point,  and  the  quantity  of  extraneous  matter 
it  contains. 

It  is  evident  that  an  essential  feature  of  any 
such  plan  of  purchasing  oil  in  bulk  is  an 
equitable  method  of  sampling  deliveries — that 
is,  a  method  that  insures  the  taking  of  repre- 
sentative samples. 

The  Bureau  of  Mines  has  received  many  in- 
quiries from  Government  bureaus  and  from 
private  concerns  regarding  fuel-oil  specifica- 
tions and  the  sampling  of  purchases.  In  reply 
to  these  inquiries  the  bureau  issues  this  paper, 
which,  although  intended  primarily  for  the 
guidance  of  Government  officials,  may  be  of 
service,  the  bureau  trusts,  to  all  persons  who 
buy  or  sell  fuel  oil. 

General  specifications  for  tiie  purchase  of 
fuel  oil  are  given  as  follows : 

In  determining  the  award  of  a  contract, 
consideration  will  be  given  to  the  quality  of 
the  fuel  offered  by  the  bidders,  as  well  as  the 
price,  and  should  it  appear  to  be  to  the  best 
interest  of  the  Government  to  award  a  con- 
tract at  a  higher  price  than  that  named  in  the 
lowest  bid  or  bids  received,  the  contract  will 
be  so  awarded. 

Fuel  oil  should  be  either  a  natural  homog- 
eneous oil  or  a  homogeneous  residue  from  a 
natural  oil :  if  the  latter,  all  constituents 
having  a  low  flash    point    should    have    been 


*Announcement    of    the    Bureau    of    Mines, 
Washington.  D.  C. 


removed  by  distillation  :  it  should  not  be  com- 
posed of  a  light  oil  and  a  heavy  residue  mixed 
in  such  proportions  as  to  give  the  density 
desired. 

It  should  not  have  been  distilled  at  a  tem- 
perature high  enough  to  burn  it,  nor  at  a  tem- 
perature so  high  that  flecks  of  carbonaceous 
matter  began  to  separate. 

It  should  not  flash  below  60''  C.  (140°  F- ) 
in  a  closed  Abel-Pensky  or  Pensky-^Iartens 
tester. 

Its  specific  gravit\-  should  range  from  0.85 
to  0.96  at  15°  C  (59°  F.)  :  the  oil  should  be 
rejected  if  its  specific  gravity  is  above  0.97  at 
that   temperature. 

It  should  be  mobile,  free  from  solid  or 
semi-solid  bodies,  and  should  flow  readih-  at 
ordinary-  atmospheric  temperatures  and  under 
a  head  of  l  foot  of  oil,  through  a  4-inch  pipe 
10  feet  in  length. 

It  should  not  congeal  nor  become  too  slug- 
gish to  flow  at  0°  C   (32°  ¥.). 

It  should  have  a  calorific  value  of  not  less 
than  10,000  calories  per  gram  (18,000  British 
thermal  units  per  pound)  ;  10,250  calories  to 
be  the  standard.  A  bonus  is  to  be  paid  or  a 
penalty  deducted,  according  to  the  method 
stated  under  section  21.  as  the  fuel  oil 
delivered  is  above  or  below  this  standard. 

It  should  be  rejected  if  it  contains  more 
than  2  per  cent  water. 

It  should  be  rejected  if  it  contains  more 
than   I  per  cent  sulphur. 

It  should  not  contain  more  than  a  trace  of 
sand,  clay,  or  dirt. 

Each  bidder  must  submit  an  accurate  state- 
ment regarding  the  fuel  oil  he  proposes  to 
furnish.  This  statement  should  show :  The 
commercial  name  of  the  oil ;  the  name  or 
designation  of  the  field  from  which  the  oil  is 
obtained  :  whether  the  oil  is  a  crude  oil.  a  re- 
finery residue,  or  a  distillate :  the  name  and 
location  of  the  refinery,  if  the  oil  has  been 
refined  at  all. 

The  fuel  oil  is  to  be  delivered  f.  o.  b.  cars 
or  vessel,  according  to  the  manner  of  ship- 
ment, at  such  places,  at  such  times,  and  in 
such  quantities  as  may  be  required  during  the 

fiscal  year  ending . 

Should  the  contractor,  for  any  reason,  fail 
to  comply  with  a  written  order  to  make  de- 
livery, the  Government  is  to  be  at  liberty  to 
l)u\  oil  in  open  market  and  charge  against  the 
contractor  any  excess  of  price,  above  the  con- 
tract price,  of  the  fuel-oil  so  purchased. 
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Japanning  Oven  for  Nelson 
Valve  Co. 


A  japanning  oven  for  continuous  opera- 
tion without  motive  power  other  than  manual 
was  recently  developed  by  Mr.  Mason,  Vice 
President  and  Manager  of  the  Xelson  Valve 
Co.,  in  conjunction  with  Mr.  George  K. 
Hooper,  of  the  Hooper-Falkenau  Engineering 
Co.,  Xew  York  City.  This  oven  consists  of 
three  reels  mounted  in  a  substantial  brick 
casing ;  two  of  these  reels  may  be  seen  in  the 
accompanying  illustrations.  They  are  so 
located  that  one-half  of  each  is  always  inside 


the  oven,  while  the  other  half  projects  beyond 
the  oven  casing.  Each  is  built  up  on  a  central 
pipe  which  is  perforated  to  receive  rods  or 
bars  which  rest  at  the  other  end  in  slotted 
vertical  outer  ribs.  Upon  these  bars  are  hung 
the  articles  to  be  japanned.  The  reel  is 
divided  vertically  by  a  sheet  metal  diaphragm 
which  serves  to  close  the  oven,  confining  one- 
half  of  the  reel  within  the  heated  space. 

To  operate  this  oven,  the  articles  dipped  are 
hung  upon  the  racks  of  that  half  of  the  reel 
which  is  outside  the  oven.  The  reel  is  then 
revolved  a  half  turn,  which  moves  the  pieces 
into  the  heated  space ;   at  the  same  time  the 
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other  half  of  the  reel  containing  the  pieces 
which  have  been  baked,  is  brought  outside 
the  oven.  When  the  baked  pieces  are 
removed  that  half  of  the  reel  outside  the  oven 
is  ready  to  be  filled  with  freshly  dipped  pieces 
as  previously  described."  This  operation  is 
continuous  with  a  very  low  labor  cost  and  a 
great  elasticity  because  each  type  of  piece  to 
be  baked  can  be  kept  in  the  oven  its  proper 
time  without  affecting  the  time  for  any  other 
part. 


MaKing  a  "BrigHt"  Silver 
Plating  Solution. 


A  NeMT  Mixture  for  Mang'anese- 
Bronze. 


A  new  mixture  for  manganese-bronze  has 
been  patented  bj^  Jesse  Jones  of  the  Westing- 
house  Electric  &  Mfg.  Co.  of  Pittsburgh,  Pa. 
(U.  S.  Patent  998,777,  July  25,  1911).  It  is 
proposed  to  use  a  high-speed  steel  or  a  mag- 
net steel  in  place  of  ordinary  wrought  iron 
in  the  manufacture  of  manganese  bronze. 
Self  hardening  steel,  he  says,  has  approxi- 
mately the  following  composition  :  Iron  80%  ; 
tungsten  18%;  and  chromium  2%.  The 
magnet  steel  is  usually  composed  of  iron  95% 
and  tungsten  5%. 

To  make  the  manganese-bronze  with  the 
steel,  a  "hardener"  is  first  made.  This  is 
composed  of  the  following: 

Tin     30       parts 

Ferro-Manganese      7^2  parts 

High   Speed   Steel    62J/2  parts 

The  steel  and  ferro  manganese  are  melted 
together  and  then  the  tin  added.  In  case  the 
magnet  steel  is  to  be  used,  the  same  amount 
as  that  of  the  high  speed  steel  is  employed. 

This  "hardener"  is  then  used  with  the 
other  metals  to  make  the  manganese-bronze. 
The  following  proportions  are  given  in  the 
patent  specification  : 

Copper    51  to  6^  parts 

Zinc     35  to  45  parts 

Hardener     1/6  to  15  parts 

Tin     1/6  to  3  parts 

Aluminum      1/6  to  8  parts 

The  hardener  and  copper  are  melted  in  sep- 
arate crucibles  and  then  mixed.  The  other 
metals  are  then  added. 


Although  tin  has  •  a  low  melting  point,  its 
boiling  point  is  very  high,  nnich  higlicr  than 
that  of  copper,  silver  or  gold. 


Bright  silver  plating  solutions  are  now  quite 
extensively  used  and  probably  the  future  will 
see  them  even  more  extensively  employed. 
Their  advantage  lies  in  the  fact  that  about 
three  times  as  much  silver  can  be  deposited  in 
a  given  time  and  scratch-brushing  is  rendered 
unnecessary.  The  scratch-brushing  feature, 
however,  is  not  of  much  importance  compared 
with  the  rapidity  of  deposition  of  the  silver, 
although,  of  course,  it  saves  an  operation,  but 
the  fact  that  the  silver  can  be  deposited  three 
times  faster  than  with  the  ordinary  dead 
silver  solution  renders  it  possible  to  turn  out 
three  times  as  much  work  per  day  with  a 
given  tank  in  which  the  plating  is  carried  out. 
In  other  words,  the  output  of  the  plating  room 
is  increased  without  increasing  the  equip- 
ment. The  only  extra  expense  is  the  addi- 
tional current  density  which  means  that  a 
greater  amount  of  current  must  be  generated. 
This  is  comparatively  an  insignificant  matter 
and  there  is  usually  no  difficulty  in  producing 
this  necessary  supply  with  the  ordinary  equip- 
ment. 

In  the  ordinary  cyanide  silver  plating  solu- 
tion, made  of  chloride  or  cyanide  of  silver  and 
potassium  cyanide,  the  silver  deposit  is  dead 
white  and  without  lustre.  The  presence  of  a 
small  quantity  of  sulphur  in  the  solution, 
however,  completely  changes  this  dead  deposit 
to  a  smooth  and  somewhat  lustrous  one,  even 
after  the  deposition  has  been  prolonged.  Why 
the  presence  of  this  small  quantity  of  sulphur 
should  change  the  deposit  is  not  clear,  but  it 
is  known  that  an  extremely  small  quantity 
only  is  required.  It  does  not  seem  to  matter 
in  what  manner  the  sulphur  is  added  and 
there  are  various  means  of  introducing  it. 
Even  the  use  of  hard  rubber  racks  (which 
contains  sulphur)  sooner  or  later  introduces 
enough  sulphur  to  cause  a  bright  deposit  to 
form.  It  is  now  thoroughly  established  that 
sulphur  produces   the  bright   deposit. 

Although  sulphur  is  the  cause  of  the  bright 
deposit,  it  has  been  found  that,  while  it  may 
be  introduced  l)y  various  means,  bi-siilfliide 
of  carbon  is  the  most  satisfactory  for  the 
purpose  and  it  is  this  substance  that  is 
employed  fur  l)ringing  about  the  bright  silver 
deposit. 

To  add  the  bi-sulphide  of  carbon  direct  to 
the   silver   solution    will    not   bring   about   the 
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desired  results,  h  will  settle  down  to  the 
bottom  of  the  tank  and  produce  mieven  and 
unsatisfactory  work.  In  other  words,  it  will 
not  mix  with  the  silver  plating  solution  suffi- 
ciently to  produce  even  results.  The  cus- 
tomary method  of  adding  it  is  as  follows: 

Take  a  quart  of  silver  plating  solution  and 
put  10  drops  of  bi-sulphide  of  carbon  in  it. 
The  whole  is  placed  in  a  corked  bottle  and 
shaken  vigorously  from  time  to  time.  Allow 
to  stand  over  night  to  settle  and  then  pour 
off  the  clean  solution  leaving  the  black  res- 
idue- If  any  drops  of  the  bi-sulphide  of  car- 
bon remain,  leave  these  in  the  bottom.  The 
solution  to  be  used  should  be  clear.  This  is 
known  as  the  "stock  bi-sulphide  of  carbon" 
solution  and  is  used  for  introducing  the  bi- 
sulphide of  carbon  into  the  regular  silver 
plating  solution. 

To  turn  a  regular  silver  plating  solution 
over  into  a  "bright"  solution,  add  about  i  oz. 
of  the  "stock  bi-sulphide  of  carbon"  solution 
to  each  lo  gallons.  The  whole  should  be 
thoroughly  mixed  when  it  is  ready  for  use. 
The  deposit  will  then  come  bright. 

When  the  silver  deposit  does  not  come 
wholly  bright  but  is  partly  dead  and  partly 
white  (or  "patchy"),  it  indicates  that  the 
amount  of  bi-sulphide  of  carbon  is  not  suffi- 
cient and  more  should  be  added  (that  is  of 
the  "stock"  solution)  in  order  to  bring  about 
the  even  and  smooth  surface  of  the  "bright" 
silver  solution.  As  the  bi-sulphide  becomes 
exhausted  in  the  silver  plating  solution,  it  is 
necessary  to  add  more  of  the  "stock"  solution 
from  time  to  time.  The  need  for  this  can 
easily  be  ascertained  by  the  appearance  of  the 
silver  deposit.  Care  must  be  exercised,  how-- 
ever,  in  avoiding  an  excess  as  this  will  injure 
the  deposit. 

The  silver  deposit  produced  from  a  "bright" 
silver  solution  is  smooth  and  has  a  slight 
lustre.  It  is  considerably  harder  than  a  dead 
silver  deposit,  although  burnishing  may  be 
done  without  difficulty.  Bright  silver  deposits 
have  proved  so  satisfactory  in  the  manufac- 
ture of  flat-ware,  that  many  of  the  leading 
makers  are  now  using  them  on  their  goods, 
and  so  far  there  have  been  no  obstacles  of  a 
serious  nature  encountered.  It  has  been 
stated  that  a  bright  silver  deposit  tarnishes 
more  rapidly  than  a  dead  one  (both,  of  which 
on  the  assumption  that  they  have  been 
burnished),  but  this  has  not  yet  been  proved. 


THe    Brass    Foundry  on   tHe  \J. 
S.  S.  Georgia. 


Repair  shops  on  battleshijis  have  already 
been  found  very  advantageous,  even  in  times 
of  peace  as  it  enables  the  repairs  to  be  made 
wherever  the  ship  may  happen  to  be,  even 
though  thousands  of  miles  away  from  any 
location  where  the  necessary  work  could  be 
done  on  land.  In  the  Jounuil  of  the  American 
Society  of  Naval  Engineers  Lt.  Commander 
Louis  Shane  of  the  U.  S.  Navy  describes  the 
repair  shop  on  the  battleship  Georgia.  The 
vessel  is  equipped  with  the  necessary  equip- 
ment for  making  nearly  all  kinds  of  repairs, 
but  the  description  of  the  foundry  is  as 
follows  : 


Brass  Foundry  on  the  U.  S.  S.  Georgia. 

The  foundry  is  situated  on  the  upper  deck 
and  is  in  a  small  deck  house  abaft  the  after 
smoke  pipe.  It  contains  a  Mires  combined 
blacksmith's  forge  and  melting  furnace  capa- 
ble of  taking  a  Xo.  70  crucible,  a  bin  with 
one-half  a  ton  of  Albany  sand,  several  flasks, 
iron  and  wood,  and  other  foundry  accessories, 
such  as  tongs,  shanks,  clamps,  etc.  The 
largest  casting  made  up  to  date  weighed  about 
1/3  pounds  with  riser  and  gate.  Since  its 
original  installation,  in  August,  1910,  the 
foundry  has  turned  out  over  800  castings,  all 
sizes.  Among  these  are  the  castings  for  a 
speed  lathe  for  the  carpenter's  shop,  which  in- 
clude head  and  tail  stocks,  two  tool  posts,  and 
two  tool  rests,  a  circular  saw,  cylinder  heads 
for  main  circulating  pump,  blower  engine  and 
steam  launch,  cleats  of  all  sizes,  heads  for  oil 
strainers,  distiller  glands,  eccentric  straps  for 
loo-k.w.  dynamo  engines,  casting  for  arm  of 
Blake  pump,  door  for  dynamo  casing,  cross- 
head  for  auxiliary  c  ondenser,  2-inch  tees, 
brazing  flanges    for  copper   pipe,   Lewis   bolt- 
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socket  plugs,  flanged  cross  for  steamer,  pis- 
tons for  dynamos,  and  many  others. 

Oil  fuel  is  used  for  melting  metal.  There 
is  a  connection  for  a  portable  oil  burner, 
which  was  made  on  board-  Albany  sand  is 
used,  as  practically  none  but  brass  castings 
are  made.  Iron  castings  would  be  made  in 
emergencies,  but  the  crucibles,  when  melting 
iron,  last  only  about  three  heats,  while  with 
brass  they  last  for  thirty  heats.  \\'hen  at  a 
navy  yard,  advantages  are  taken  of  the 
facilities  of  the  yard  foundry  to  make  iron 
castings.  The  ship's  molder  does  the  work 
and  the  metal  used  is  returned  to  the  yard 
foundry  in  the  form  of  pig  stubbed  out  of 
store.  Of  iron  castings  so  made,  the  tuyeres 
for  the  large  double  forge  in  the  blacksmith's 
shop,  castings  for  a  rigging  jack  for  making 
wire  splices,  saddles  for  gap  lathe  and  dy- 
namo pistons  are  examples. 

Scrap  metal  is  generally  used  to  make  cast- 
ings. All  brass,  copper  and  other  scrap  metal 
is  turned  into  the  foundry  by  all  departments. 
The  red  and  yellow  brasses  are  separated. 
The  old  zincs  discarded  from  boilers  are 
melted  and  used  for  making  bronze  or  brass 
mixtures  of  known  constituents.  Babbitt 
metal  is  generally  used  instead  of  tin  for 
making  88 — lo — 2  mixture,  as  there  is  no  tin 
on  board.  The  small  amount  of  antimony 
does  not  seem  to  affect  the  metal  adverseh'. 

All  patterns  are  made  in  the  carpenter's 
shop,  and  the  circular  saw  and  speed  lathe, 
built  by  the  ship's  force,  have  made  pattern 
making  very  much  easier  than  formerly. 
There  are  no  rated  pattern  makers  on  board, 
but  the  wood  workers  of  the  carpenter's  gang 
manage  to  turn  out  very  creditable  patterns. 
Altogether  the  foundry  has  been  a  great  asset 
to  the  repair  plant  of  the  ship,  and  much 
w^ork  that  formerly  was  done  by  the  Xavy 
Yard  is  now  done  on  board,  on  account  of  the 
fact  that  castings  can  be  made  on  board. 


Acetylene    '^Velcling     and     Cut- 
ting MacHine. 


By  J.  F.  Springer. 


A  new  method  of  treating  water  used  in 
steam  toilers  is  now  being  employed  with  ex- 
cellent success  in  England.  It  consists  in 
allowing  the  water  to  flow  over  an  aluminum 
plate.  It  has  been  proved  that  boiler  scale  is 
almost  entirely  eliminated,  even  from  hard 
waters,  by  the  employment  of  the  method. 
The  aluminum  plate  is  corrugated  and  used  in 
as  clean  a  condition  as  possible  by  frequent 
scrulibing. 


Hand  welding  and  hand  cutting  are  now 
familiar  operations  to  which  the  acetylene 
blow-pipe  is  highly  adapted.  Where  straight- 
line  operations  have  to  be  carried  out,  espec- 
ially in  connection  with  repetition  work,  a 
machine  is  often  applicable  and  advisable. 
Where  sheets  are  very  thin,  machine  welding 
is  very  desirable  because  of  the  certainty  with 
which  it  can  be  regulated.  The  machine  can 
be  advantageously  used  in  sheet  metal  work, 
where  the  thicknesses  range  up  to,  say,  3/16 
or  ~/i2.  inch.  Straight  cutting  of  both  thin 
and  thick  work  can  be  advantageously  done 
with  the  machine  because  of  the  precision  of 
the  movement. 

An  acetylene  welding  and  cutting  machine 
has  recently  been  built  by  the  Davis-Bournon- 
ville  Company  of  90  West  St.,  Xew  York 
City,  at  their  laboratory  at  Marion  Station, 
Jersey  City.  The  patent  rights  involved  are 
held  by  this  concern.  There  is  a  cylindrical 
upright  perhaps  six  or  seven  feet  in  height. 
This  carries  a  long  hollow  arm  projecting  for 
six  or  seven  feet  on  one  side.  By  means  of  a 
rack  and  pinion,  this  arm  may  be  adjusted  to 
any  height  desired.  The  arm  carries  a  long 
screw,  rotatably  and  horizontally  mounted  in 
suitable  bearings.  At  the  base  of  the  upright, 
loose  and  tight  pulleys  are  mounted  on  a 
short  horizontal  shaft  and  are  driven  from  an 
ordinary  countershaft  above,  which  contacts 
with  a  suitalile  disk  mounted  on  a  vertical 
shaft.  This  latter  shaft  and  a  rotatable  rod 
arranged  in  the  hollow  arm  are  put  into  driv- 
ing connection  by  bevel  gears.  At  the  outer 
end  of  the  arm,  an  arrangement  of  gears 
enables  the  inclosed  rod  to  drive  the  screw. 
The  turning  of  this  screw  operates  a  carriage 
back  and  forth  horizontally  along  the  arm. 
Upon  the  carriage,  the  torch  and  its  controll- 
ing fixtures  are  mounted.  The  work  is  placed 
or  secured  on  a  suitable  fixed  table.  Flexible 
tubes  bring  the  oxygen  and  acetylene  to  the 
torch.  The  tip  is  practically  the  ordinary 
form.  It  is  arranged  at  an  angle,  say  of  40  or 
45  degrees,  to  the  horizontal,  this  angle  being 
to  the  rear  of  the  welding  movement.  The 
torch  then  moves  over  the  work  much  after 
the  way  a  cowcatcher  passes  along  over  a 
railwav  track. 
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Tlie  mctliod  of  weUling  is  often  quite 
simple.  Thus,  if  the  weld  is  to  be  a  flat  one 
and  of  inconsiderable  length,  the  two  pieces 
are  simply  clamped  in  the  exact  relative  posi- 
tions they  are  to  occupy  finally.  Room  must, 
of  course,  be  left  for  the  tip  to  pass.  The 
operation  of  welding  is  then  not  unlike  that 
which  occurs  witli  an  ordinary  shaper.  The 
carriage  with  the  torch  moves  evenly  along  at 
the  proper  rate  of  speed.  The  countershaft, 
running  at  say  140  revolutions  per  minute 
operates  the  short  horizontal  shaft  at  about 
70  revolutions.  It  is  possible  to  adjust  the 
friction  pinion  to  vary  the  angular  speed  of 
the  vertical   shaft   from  al)oiit  70  to  alxnit  35 


The  carriage  has  a  back-and-forth  range  of 
five  feet,  five  inches,  wliich  means  that  a  weld 
of  approximately  that  length  may  be  made. 
If  an  angular  weld  is  to  be  formed,  the  only 
difference  to  be  made  is  in  the  arrangement 
of  tlie  work.  The  angle  opens  downwards 
and  tiie  vertical  plane  through  the  line  of  the 
wekl  bisects  the  dihedral  angle.  To  illustrate 
liy  a  practical  example,  we  will  suppose  that 
it  is  desired  to  weld  two  strips  edge  to  edge 
at  an  angle  of  90  degrees.  We  place  the  strips 
on  the  sides  of  an  angle  bar,  clamping  them 
securely  in  position  with  clamping  strips  in- 
serted between  the  outer  faces  of  the  work 
and  the  jaws  of  the  clamps. 


The  Acetylene  Welding  and  Cutting  Machine. 


revolutions.  Still  further  reductions  of  speed 
may  be  made  by  the  gears  at  the  end  of  the 
arm.  Indeed,  quite  a  range  of  speeds  may  be 
obtained  by  suital)le  combinations  of  the 
gears.  The  screw  has  about  six  threads  to 
the  inch,  and  gives  the  carriage  a  speed  which 
may  be  varied  from  3  to  ^4  inches  per  miiuite. 


There  is  a  possil»le  economy  which  is  possi- 
ble with  hand  welding,  and  which  will  prob- 
ably come  into  pretty  general  use  where  the 
machine  is  used.  The  object  of  using  an 
oxy-acetylene  torch  is  for  the  purpose  of  get- 
ting a  very  high  temperature.  Because  of  the 
enctrmous     temperature    of     about    6000°     F. 
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which  is  claimed  for  the  working  point  of  the 
little  inner  flame,  this  torch  is  very  successful 
in  bringing  steel  and  other  metals  locally  to 
or  near  the  melting  point.  Ordinary  flames 
are  incompetent  to  this.  But  the  ordinary — 
and  cheap — flame  is  competent  to  supply  a 
large  amount  of  the  requisite  heat.  Where 
the  form  and  character  of  the  work  do  not 
prohibit,  there  seems  no  reason  why  pre- 
heating by  cheap  methods  should  not  be 
employed.  In  other  words,  it  is  not  necessary 
to  do  all  the  heating  w-ith  gases  like  acetylene 
and  oxygen.  The  saving  is,  however,  not 
connected  with  the  consumption  of  the  gases 
alone.  Time  may  also  be  saved ;  and  this  means 
economj-  of  the  labor  and  the  machine-  For 
example,  certain  work  requiring  a  long  seam 
and  involving  sheets  o.io  to  0.12  inch  thick 
can  be  welded  on  a  European  machine  at  the 
rate  of  about  12  inches  per  minute.  Practical 
experiments  where  the  work  was  pre-heated 
before  passing  under  the  torch  showed,  so  it 
is  said,  that  the  work — and  I  understand  it  to 
be  the  same  class  of  work — can  be  welded  at 
a  speed  of  26  to  28  inches  per  minute.  The 
economy  in  time  is  striking.  The  methods  of 
pre-heating  may  be  various.  Thus,  if  it  is 
a  question  of  small  repetition  work,  the  pre- 
heating may  in  some  cases  be  done  subsequent 
to  clamping  but  prior  to  putting  the  work  on 
the  table.  Other  cases  will  require  pre- 
heating with  the  work  in  welding  position. 
In  general,  the  pre-heating  arrangements  will 
not  be  difficult  to  provide.  Pre-heating  is  to 
be  recommended  stronglj-  for  the  two  reasons 
— economy  of  oxygen  consumption  and  reduc- 
tion of  effects  of  expansion  and  contraction. 
The  machine  already  described  as  a  weld- 
ing device  can  readily  be  used  as  a  cutting 
apparatus.  The  high  precision  of  the  motion 
of  the  carriage  recommends  it  for  this  pur- 
pose. In  cutting,  however,  some  variations 
are  made.  In  the  first  place,  the  jet  arrange- 
ments are  different.  But  this  is  perhaps  more 
a  matter  of  simultaneous  development,  as  the 
new  arrangement  of  jets  will  no  doubt  be 
effective  as  a  hand  tool.  On  the  machine, 
three  jets  are  arranged  in  a  rigidly  vertical 
position,  the  gases  being  driven  directly  down- 
wards. These  are  arranged  in  line  with  the 
direction  of  movement-  Ahead  is  a  heating 
jet  of  oxygen  and  acetylene:  at  the  rear  is 
another  but  smaller  heating  jet.  Between  the 
two,  the  cutting  jet  of  o.xygen  is  arranged. 
Three  flexible  tubes  bring  the  gases.  An  oxy- 
gen   and    an    acetylene    tube    together    supply 


the  gases  for  the  two  heating  jets.  Thus 
these  jets  are  both  supplied  from  the  same 
sources.  An  independent  oxygen  supply  is 
provided  for  the  cutting  jet,  for  the  reason 
that  ordinarily  the  pressure  back  of  this  jet 
is  higher — and  sometimes,  much  higher — than 
is  the  case  with  the  heating  oxygen.  By  the 
foregoing  arrangement  of  jets,  a  strong  heat 
is  provided  just  ahead  of  the  cutting  oxygen, 
and  a  moderate  one  just  behind.  The  office 
of  the  jet  ahead  is  pretty  well  known:  it 
raises  the  steel  to  the  temperature  of  com- 
bustion- The  pure  oxygen  then  enters  the 
game,  and  the  metal  is  "cut".  It  has  been 
found,  however,  that  by  providing  an  aux- 
iliary heater  behind,  the  work  of  cutting  is 
facilitated.  Its  operation  is  probably  as  fol- 
lows:  The  forward  jet  provides  heat  for  the 
metal  which  is  probably  somewhat  lost  by  the 
time  the  pure  oxygen  jet  comes  along.  This 
jet  may  be  only  three-eighths  of  an  inch  be- 
hind. Still  it  would  seem  that  conduction 
would  carry  off  considerable  heat  while  the 
cutting  jet  is  getting  to  the  spot,  especially 
where  the  movement  is  a  slow  one,  as  with 
very  thick  steel.  The  rear  jet  provides  addi- 
tional heat  and  thus  reduces  dissipation  by 
conduction.  Its  scene  of  operation  is  in  the 
region  where  much  of  the  wasteful  conduc- 
tion would  take  place.  In  the  case  of  thin 
plates,  the  rear  jet  is  scarcely  necessary  and 
may  be  shut  off.  The  whole  arrangement  is 
readih-  replaced  and  thus  is  permitted  an 
economical  adjustment  to  the  size  of  the 
work. 


It  has  been  found  unprofitable  to  use 
old  tin  cans  in  the  process  of  detinning  for 
recovering  the  tin.  The  cost  of  collecting, 
transportation  and  inability  to  dispose  of  the 
black  iron  plate  are  responsible  for  the  cans 
not  being  utilized.  This  information  was 
recently  published  by  the  United  States  Geo- 
logical Survey  which  investigated  the  sub- 
ject. 


According  to  a  Bulletin  of  the  U.  S.  Geo- 
logical Survey,  domestic  flake  graphite  is  re- 
placing to  some  extent  the  Ceylon  graphite 
in  the  manufacture  of  graphite  crucibles.  It 
is  stated  that  there  is  no  reason  why  the 
domestic  article  cannot  be  even  more  exten- 
sively used  as  a  grade  similar  to  it  has  been 
used  in  Germany  for  some  time  in  the  man- 
ufacture  of   crucibles   and   with   good    results. 
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THe  "^Vallace"  Plating  Barrel. 


The  new  plating  barrel  lierewith  illnstrated 
has  been  invented  and  patented  by  G.  L. 
Wallace  of  the  Harshaw,  Fuller  &  Goodwin 
Company  and  is  being  placed  on  the  market 
by  the  latter  company.  In  devising  the  barrel, 
Mr.  Wallace  has  departed  from  the  usual 
path  and  has  constructed  a  machine  entirely 
different  from  anything  heretofore  made.  It 
is  believed  that  the  good  features  of  previous 
machines  are  embodied  in  it,  and  the  objec- 
tionable ones  have  been  eliminated. 


deep-  The  tank,  in  which  it  runs,  is 
30  X  30  X  56  inches. 

The  barrel  is  supported  by  two  inclined 
rolls  in  the  bottom  of  the  tank  and  driven  by 
a  spur  gear  at  the  end.  The  barrel  bottom 
is  perforated  and  covered  with  cocoa-matting 
which  has  proved  to  be  so  serviceable  for  this 
class  of  work.    The  matting  lasts  many  years. 

Inside  and  outside  anodes  are  used  with  the 
barrel  and  the  inside  anode,  which  is  directly 
over  the  work,  is  so  fastened  that  it  may  be 
swung  out  of  the  way  when  the  barrel  is  re- 
moved. 


The  "Wallace"  Plating;  Barrel.     A  Combination  Oblique  and  Horizontal  Barrel. 


The  barrel  is  a  combination  of  the  horizon- 
tal and  oblique  types  of  plating  machines, 
and  the  advantages  of  both  are  obtained.  The 
large  quantity  of  plating  solution  used  in  a 
horizontal  plating  machine  is  obtained  with 
all  the  features  of  the  oblique  barrel  as  re- 
gards constant  inspection  of  the  work,  re- 
moval and  anode  surface. 

The  barrel  itself  is,  it  is  believed,  the 
largest  made,  and  a  corresponding  quantity 
of  work  can  be  accommodated.  The  dimen- 
sions are  30  inches  in  diameter  and  30  inches 


The  cathode  connection  is  hinged  to  allow 
ready  removal  for  hauling  out  the  barrel  by 
means  of  a  suitable  tackle  arrangement  not 
shown  in  the  illustration. 

The  advantages  of  the  barrel  may  be 
sunnned  up  as  follows : 

1.  Presence  of  a  large  amount  of  plating 
solution  so  as  to  allow  rapid  deposition  of 
metal  without  impoverishing  it. 

2.  Inside  and  outside  anodes  so  that  the 
solution    is   properly   fed   with    metal. 

3.  Work  being  plated  is  visible  at  all  times 
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and  the  progress  of  the  plating  operation  can 
be  watched. 

In  addition  to  these  features,  of  course,  all 
the  other  advantages  of  a  plating  barrel  are 
had.  All  kinds  of  work  can  be  plated  in  the 
l)arre]  and  any  kind  of  solution  used.  It  is 
being  placed  on  the  market  by  the  Harshaw, 
Fuller  &  Goodwin  Co.,  lOO  William  St.,  New 
York   Citv. 


An  Improvement  in  MaKing 
Hollow-Handle  Knives. 


An  improved  method  of  making  hollow- 
handle  knives  has  been  patented  by  Hubert  C. 
Hart  of  Unionville,  Conn.,  tlie  well  known 
pioneer  and  manufacturer  of  this  line  of 
work.     (U.  S.  Patent  999,557,  Aug.  i,  1911  ). 

When  steel  knives  are  made  with  a  solid 
handle  they  are  heavier  than  desired,  and  for 
this  reason  resort  is  had  to  the  so-called 
hollow-handle.  This  handle  is  usually  made 
in    two    pieces    and    soldered    together,    after 
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The  tubular  section  is  of  uniform  diameter 
throughout  its  length,  and  is  of  substantially 
the  diameter  of  the  head  on  the  cupped  end 
of  the  rod. 

Tlie  beveled  edge  of  the  head  of  the  rod  is 
brought  into  contact  with  the  end  of  the  tube 
and  is  preferabh'  subjected  to  the  electric 
welding  process  to  secure  the  ends  together. 
The  beveled  edge  being  much  thinner  than  the 
remaining  wall  of  the  cupped  end  it  is  more 
susceptible  to  the  heat  and  therefore  more 
effectually  unites  with  the  end  of  the  tube 
thereby  producing  a  cylindrical  reduced  blade 
end,  and  a  tubular  handle  end  as  shown  in 
Fig.  4. 

After  the  rod  and  tube  have  been  welded 
together,  the  form  is  then  placed  in  a  die  and 
the  handle  and  bolster  of  the  knife  are  prop- 
erly shaped,  as  shown  in  Fig.  5.  This  having 
been  accomplished  the  rod  is  drawn  out  in  a 
separate  operation  to  complete  the  blade. 


Use    of   CKinese    Ttxng    Oil    for 
Ornamenting  Metals. 


r^-C^ 


Chinese  or  Japanese  wood  or  tung  oil  has 
strong  drying  properties  and  in  this  respect  it 
greatly  surpasses  linseed  oil.  A  process  for 
utilizing  this  strong  drying  qualitj^  in  the  or- 
namentation of  metals  has  recently  been 
patented  by  Joseph  H.  Glidden  of  Cleveland, 
Ohio. 
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Method  of  Making  the  Hollow=Handle  Knives. 

which  the  whole  is  fastened  to  the  blade. 
This  method  renders  the  operation  costly  and 
the  joint  is  apt  to  show.  The  n.ethod  cm- 
ployed  by  Hart  is  as   follows : 

In  carrying  out  the  improved  process,  first 
provide  a  section  of  a  round  bar  i,  indicated 
in  Fig.  I,  and  then  cup  the  end  of  the  same 
as  shown  at  2.  The  cupped  end  is  struck  up 
to  form  a  head,  and  its  outer  edge  is  beveled 
as  at  3,  to  cause  the  metal  more  readily 
to  weld  in  the  subsequent  welding  operation. 


The  Finished  Surface  of  the  Sheet  Metal. 

The  oil  is  applied  to  the  metal  surface  and 
before  drying  is  exposed  to  the  fumes  of  nitric 
acid  which  cause  the  oil  to  coagulate  and 
present  the  appearance  indicated  in  the  illus- 
tration herewith  shown.  Various  eflfects  may 
be  produced  by  incorporating  coloring  matter, 
pigments  or  bronze  powders  with  the  oil 
before  coagulating  it  with  the  nitric  acid. 
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Some   Interesting   Information 
About  dectrogalvanizing. 


The  follcnvinu-  article  is  taken  from  an 
English  publication  and  will  prove  of  much 
interest  to  those  who  carry  on  electrogalva- 
nizing  and  will  serve  to  indicate  some  of  the 
pitfalls  and  difficulties  encountered  in  carry- 
ing out  the  process.  The  information  was 
disclosed  by  the  lawsuit  being  brought  as  will 
be   noticed. 

"Mr.  Muir  Mackenzie,  High  Court  Official 
Referee,  has  continued  the  hearing  of  the 
action  brought  against  the  Northern  Flexible 
Metallic  Tube  Co.,  of  Bradford,  by  Wm.  Can- 
ning &  Co.,  of  Birmingham,  for  119/.  i8.y., 
being  four  instalments  of  the  purchase  price 
of  a  plant  for  galvanizing  steel  strip.  The  de- 
fendants alleged  that  the  plant  was  defective, 
and,  charging  the  plaintiffs  with  breach  of 
contract,  presented  a  counterclaim  I  The  Iroii- 
vionger,  June  24,  />.  50). 

Mr.  William  Earl  Hughes,  examiner  in 
electrometallurgy  for  the  City  and  Guilds  of 
of  London  Institute,  and  electro  chemist  to 
the  plaintiffs,  said  he  remembered  in  1908  the 
plaintiffs  giving  him  samples  of  steel  strip 
galvanized  and  black  for  testing.  He  had  to 
test  that  which  was  galvanized  in  order  to 
compare  the  amount  of  zinc  on  it  with  that 
he  proposed  to  put  on  the  l)lack  strip.  The 
strip  was  bright  and  in  very  good  condition. 
Witness  had  been  asked  to  tind  out  the  least 
time  required  and  the  lowest  current  neces- 
sary to  produce  a  deposit  similar  to  that  on 
the  galvanized  strip.  He  did  so-  Witness 
went  to  Bradford  on  February  8,  191 1,  and 
examined  the  plant  generally,  which  was  in  a 
filthy  condition.  If  the  plant  had  been  proper- 
ly worked  it  could  have  properly  treated  the 
strip.  So  far  as  regards  the  chemical  and 
electrical  parts,  and  omitting  the  mechanical 
part,  witness  did  not  see  why  the  plant  could 
not  be  worked. 

Cross-examined,  he  agreed  that  regularity 
of  running  and  working  induced  efficiency. 
The  electrolyte  which  he  used  was  of  the 
same  density  as  that  supplied  to  the  defen- 
dants. Questioned  concerning  the  various 
parts  of  the  plant,  the  witness  said  that  the 
object  of  the  swill-box  was  to  send  out  the 
strip  free  from  everything  except  water.  He 
did  not  know  that  the  swill-boxes  were  lined 
with  zinc.  Speaking  as  a  chemist,  he  would 
not    call    that    a    proper   lining.      He    had    not 


heard  that  the  swill-bo.xes  became  eaten  away 
and  were  returned  in  that  condition  to  the 
plaintiff's. 

Recalled  on  June  26  on  behalf  of  the  plain- 
tiff's, Mr.  G.  A.  Darby  furnished  further  de- 
tails as  to  the  composition  of  various  parts 
of  the  plant.  He  added  that  at  the  time  of  the 
installation  he  saw  froth  on  the  galvanizing 
tank.  The  bubbles  of  gas  were  quite  usual 
and   arose   from   electrical   action. 

In  cross-examination  by  Mr.  Waugh,  K.  C. 
(for  the  defendants)  he  denied  that  either  he 
or  any  of  his  fellow  employes  took  the  felt 
wipers  off  the  potash  tank  before  the  plant 
was  left  in  the  possession  of  the  defendants. 
There  was  no  wear  that  he  observed  upon  any 
of  the  wipers  before  he  left.  While  the  pickle 
vat  was  at  work,  the  iron  was  being  subjected 
to  the  action  of  hyrdochloric  acid.  They  were 
all  surprised  at  the  way  in  which  the  iron  was 
eaten  away.  It  would  take  a  considerable 
time  to  replace  it. 

Further  cross-examined,  the  witness  said  he 
had  noticed  froth  on  the  top  of  the  tank. 
There  was  a  difference  between  froth  and 
scum.  Froth  was  clean,  scum  was  dirty.  He 
had  made  tests  to  ascertain  the  condition  of 
the  strip  as  it  passed  from  one  tank  to 
another.  In  the  absence  of  test  paper  he  put 
his  finger  on  the  strip  as  it  left  the  swill-box, 
and  tasted  it,  and  lie  should  certainly  have 
noticed  any  acid  or  potash  if  it  had  been  there. 
Mr.  Hughes,  recalled,  gave  evidence  con- 
cerning various  chemical  experiments  which 
he  had  made  since  the  adjournment  last  week 
to  show  the  action  of  chemicals  on  strip  and 
felt.  He  thought,  judging  from  experiments, 
that  tlie  solution  was  in  good  working  condi- 
tion :  hence  he  was  led  to  the  conclusion  that 
certain  supposed  causes  of  detriment  were  not 
operative. 

In  cross-examination,  he  did  not  agree  with 
Mr.  Waugh's  suggestion  tiiat  it  was  well 
known  that  for  the  purpose  of  obtaining 
a  white  deposit  an  acid  solution,  and  not  an 
alkaline  solution,  was  the  proper  one.  He  ad- 
mitted that  a  test  successful  in  the  laboratory 
was  .sometimes  a  failure  when  put  into  actual 
practice  in  the  workshop. 

-Mr.  Waugh,  opening  the  defendants'  case, 
said  that  the  plaintiffs  had  never  made  a 
machine  of  this  kind  before.  The  defendants 
knew  nothing  about  the  construction  of  such 
an  apparatus  and  relied  on  the  plaintiffs' 
judgment.     Regarding  the  plaintiffs'  allegation 
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that  if  there  were  any  faiths  in  the  plant  the 
defendants'  workmen  were  responsible. 
Counsel  said  that  before  the  apparatus  was 
delivered  the  defendants  had  worked  a  nickel- 
ling  machine  in  a  similar  manner  to  the  gal- 
vanising plant,  and  with  marked  success. 
Counsel  denied  that  the  defendants  had 
accepted  the  machine  as  an  experimental  one. 
The  plaintiffs  did  make  experiments  with  it, 
but  the  defendants  only  accepted  it  on  the 
understanding  that  it  would  do  its  work 
properly.  He  submitted  that  upon  the  evi- 
dence the  plaintiffs  themselves  had  given,  it 
was  obvious  that  the  machine  was  not  efficient. 
Mr.  Waugh  said  that  the  subject  for  which 
the  machine  was  required  was  to  put  a  suffi- 
cient coating  of  zinc  on  the  strip  to  enable  the 
strip  to  be  manufactured  into  rust-proof  flex- 
ible tubing.  From  the  point  of  view  of  the 
scientist  and  the  practical  man,  the  machine 
was  an  absolute  failure.  From  the  time  the 
defendants  made  up  the  strip  into  tubing  and 
sent  it  out  they  had  nothing  but  complaints, 
because  the  strip  began  to  rust.  Counsel 
intimated  that  he  would  call  travellers  who,  in 
consequence  of  complaints  from  customers, 
inspected  the  goods  on  the  premises  of  those 
customers,  and  thej^  would  say  the  complaints 
were  justified. 

It  having  transpired  that  the  apparatus  had 
been  tested  by  the  defendants  last  week,  Mr. 
Terrell  asked  that  his  clients  should  have 
the  opportunity  of  testing  the  machine  at  the 
defendants'  works  at  Bradford. 

After  discussion,  the  Referee  made  an  in- 
terim order  that  the  plaintiffs  should  be  at 
liberty  to  make  the  test  on  the  following  day 
(June  28)  at  their  own  expense,  provided  the 
plant  was  in  the  condition  it  was  when  the 
defendants  tested  it. 

Mr.  Albert  Crowther,  trading  under  the 
style  of  the  defendant  company,  said  the  plant 
never  produced  salable  strip.  The  strip 
came  from  the  pickling  tank  too  dark  in 
colour.  He  informed  the  plaintiffs  by  letter 
that  the  plant  would  never  answer  until  the 
iron  and  lead  vats  were  replaced  by  slate  vats, 
and  the  terminal  winders  were  lined  with 
wood.  The  defendant  added  that  he  knew 
of  no  other  place  where  a  plant  designed  like 
this  one  was  working.  Receiving  no  satisfac- 
tion, he  declined  to  pay  the  balance  of  the 
contract  price.  During  the  four  days  Mr. 
Darby  tested  the  apparatus  he  produced  about 
one    reel    of    the    galvanized    strip    in     short 


pieces.  The  complete  load  of  the  plant  was 
six  reels.  ]\Ir.  Darby  started  with  that  num- 
ber, but  owing  to  the  bad  running  of  the 
machine  they  were  constantly  breaking.  Since 
he  had  had  this  trouble  in  connection  with  the 
strip  he  had  not  been  able  to  get  the  same 
orders  as  before.  Some  of  his  customers  had 
ceased  to  deal  with  him  altogether. 

Mr.  Sherard  Cowper-Cowles,  examined  by 
Mr.  Waugh,  said  he  was  the  first  to  introduce 
electro-galvanizing  commerciallj'  about  twen- 
ty-five years  ago.  He  examined  the  Bradford 
plant  in  September  last  year.  The  dynamo 
was  too  small  for  the  work  it  had  to  do  and 
the  galvanizing  tank  was  wrong  mechanically. 
The  wear  and  tear  on  the  working  parts  were 
such  that  it  was  impossible  to  keep  the  plant 
going  continuously.  He  thought  that  from  an 
electrical  point  of  view  it  was  also  wrong  in 
construction.  The  anodes  ought  to  be  placed 
much  closer  on  each  side.  The  strip  going  in 
and  out  of  the  tank  caused  lamination :  under 
a  microscope  several  layers  of  metal  could  be 
seen  on  the  rollers.  He  had  made  experi- 
ments in  a  similar  direction  twenty  years  ago, 
when  he  found  that  the  strip  was  constantly 
breaking  and  the  plant  was  impracticable,  al- 
though a  large  sum  of  money  was  spent  on 
it,  and  eventually  it  was  scrapped.  He  v.as  of 
opinion  that  a  very  long  tank  with  a  straight 
run  was  necessary.  Another  essential  was 
even  speed.  In  the  Bradford  plant  the  d\-- 
namo  was  a  six-volt  250-ampere  machine, 
whereas  in  order  to  run  the  strip  at  sufficient 
speed  the  power  of  the  dynamo  ought  to  be 
more  like   1,000  or  1,500  amperes. 

■Mr.  Waugh:  As  the  result  of  your  ex- 
perience is  it  possible  to  get  satisfactory  re- 
sults except  you  have  your  strip  running  hor- 
izontally through  the  electro-galvanizing 
plant? — Xo.  Air.  Cowper-Coles,  proceeding, 
said  that  regarding  general  design  he  did  not 
think  the  Bradford  machine  could  ever  be  got 
to  work  satisfactorily,  and  witness  had  had 
experience  with  a  machine  of  similar  design. 
He  had  also  had  a  better  winding-gear,  and 
that,  even,  would  not  give  satisfactory  results. 
From  a  commercial  point  of  view  it  was 
essential  that  there  should  be  an  even  distri- 
bution of  zinc  all  over  the  strip.  He  thought 
that  with  a  machine  as  constructed  it  was 
impossible  for  an  operator  so  to  vary  the 
current  as  to  make  current  and  speed  syn- 
chronise. Speed  was  always  varying  and  the 
current   would   have   to   be  varied. 
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Mr.  Cowper-Coles  was  still  under  cross- 
examination  when  counsel  conferred,  and  sub- 
sequently ^Ir.  W'augh  asked  the  Referee  to 
adjourn  until  June  30;  in  the  meantime  the 
defendant  company  would  consider  an  offer 
made  on  behalf  of  the  plaintiffs. 

Mr.  Terrell  said  that  if  they  came  to  terms 
there  was  an  end  of  the  matter. 


TKe 


NonesucK**  Stop  Carboy 
RocRer. 


The  emptying  of  acid  from  a  carboy  under 
the  ordinary  conditions  found  in  a  shop  is  not 
a  satisfactory  operation.  Two  men  are 
usually  necessary  and  if  only  one  attempts  to 
tip  it  over  there  is  constant  danger  that 
the  acid  may  be  spilled.  Many  serious  acci- 
dents have  thus  happened. 


Fig.  I.    Attaching  Rocker  to  Carboy. 

A  stop  carboy  rocker  called  the  "Xonesuch" 
has  just  been  placed  on  the  market  by  Rock- 
hill  &  Victor,  114  John  St.,  New  York  City. 
The  rocker  is  herewith  illustrated. 

The  rocker  may  be  attached  to  the  carboy 
in  fifteen  seconds  and  detached  in  the  same 
time.  One  man  can  roll  a  full  carboy  to  any 
desired  position  on  the  floor  and  completely 
empty    it    without    spattering    or    spilling   any 


of  the  acid.  In  use,  the  carboy  can  be  left 
resting  on  the  first  or  second  stop  and  there 
is  no  need  of  placing  it  back.  The  directions 
for  use  are  as   follows : 

Hold  the  rocker  with  the  right  hand  by  the 
curved,  pointed,  sliding  hook,  then  with  left 
hand  take  hold  of  the  cleat  on  side  of  carboy- 


Fig.  2.    Last  Pitcher  Full. 

lift  one  side  of  carboy  sufficient  to  catch  the 
pointed  supporting  hooks  underneath  it  and 
pull  the  curved  sliding  hook  up  and  over,  and 
press  it  down  on  top  of  the  rocker.  Then 
remove  stopper  of  carboy  and  insert  the  vent 
tube  closing  the  outer  end  of  tube  with  the 
forefinger   while   inserting  it. 


TKe  Production  of  Aluminum. 


For  several  years  France  was  the  coun- 
try pri)ducing  aluminum,  large  mines  of  o.xide 
of  aluminum  or  bauxite,  now  turning  out 
over  200,000  tons  annually,  having  been 
opened  in  the  Departments  of  Var,  Bouches- 
du-Rhone,  and  Herault.  The  number  of 
French  aluminum  factories  has  increased  in 
the  region  of  the  Alps,  especially  in  the  De- 
partment of  Savoie,  where  there  are  six  es- 
tablishments. With  the  two  other  French 
factories,  it  is  estimated  that  the  total  output 
is  considerably  above  25,000  tons  annually. 

The  reduction  plant  established  in  1889  at 
Xcuhausen  in  Switzerland  has  had  a  most 
successful  existence.     Starting  with  an  annual 
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production  of  40  tons  of  aluminum,  it  turned 
out  no  less  than  2,621  tons  in  the  first  nine 
months  of  1910,  valued  at  more  than  $840,000. 
The  compan\%  some  few  j'ears  ago,  established 
branches  at  Rheinfelden,  in  Germany,  and 
Lend-Gastein,  in  Austria,  and  later  opened 
another  at  Chippis,  Canton  Valais,  Switzer- 
land, all  of  which  are  operating  successfully. 
The  company  is  capitalized  at  $5,404,000. 
which  it  is  proposed  to  increase  to  $6,021,600. 
Its  stock  has  never  yet  paid  less  than  12  per 
cent :  in  1906  it  paid  26  per  cent  on  a  par 
value  of   1,000  francs   ($193). 

The  Swiss  control  of  the  aluminum  market, 
which  had  existed  for  several  years,  passed 
away  with  the  opening  of  the  American  fac- 
tories at  Niagara,  for  neither  Switzerland  nor 
France  possesses  such  rich  mines  of  oxide  of 
aluminum  and  such  sources  of  electrical 
■energy  as  the  United  States.  Negotiations 
were  begun  a  year  ago  with  the  view  of  limit- 
ing the  production  of  aluminum  and  keeping 
lip  the  prices,  but  owing  to  the  attitude  of  the 
American  producers,  the  movement  has  not 
"been  successful  up  to  this  time. 

Aluminum  has  become  indispensable  in  the 
construction  of  automobiles,  dirigible  bal- 
loons, and  aeroplanes.  It  is  employed  also  in 
paper  decorations  and  for  wrapping  purposes. 
It  has  been  found  of  enormous  advantage 
also  in  the  textile  industry.  Combined  with 
silk,  it  makes  a  brilliant  fabric,  which  can  be 
■given  any  desired  color  and  which  can  not  be 
-excelled  for  making  ceremonial  costumes  and 
theatrical  wardrobes.  In  addition  to  the  ordi- 
nary uses,  it  is  also  employed  in  the  manu- 
facture of  reticules,  scarfs,  and  various  arti- 
cles of  use  and  ornament,  and  because  of  the 
Iiigh  price  of  copper  it  has  been  largely  used 
as  a  substitute  for  that  metal  in  the  manufac- 
ture of  electrical  cables. — Daily  Consular 
Report. 


Separation  of  Gold    and  Silver 
by  Distillation. 


The  use  of  a  large  amount  of  boracic  acid 
in  a  nickel  plating  solution  has  been  found 
very  advantageous.  The  nickel  deposit  is 
whiter  and  brighter  than  when  a  smaller 
amount  is  employed. 


The  pitting  of  a  nickel  deposit  is  very  much 
lessened  if  the  nickel  plating  solution  con- 
tains a  large  amount  of  boracic  acid.  About 
5  oz.  of  boracic  acid  to  i  gallon  of  nickel 
solution   should  be  used   for  this  purpose. 


A  novel  method  of  separating  gold  and 
silver  by  distillation  in  a  vacuum  has  recently 
been  patented  by  W.  C.  Arsem,  Schenectady, 
N.  Y.  The  inventor  found  that  silver  distills 
over  in  a  vacuum  if  a  temperature  be  kept 
at  about  1300°  C,  leaving  the  gold,  platinum 
and  other  noble  metals  as  the  residue.  If, 
when  the  silver  has  all   ])een  distilled  over  at 


Apparatus  for  Distilling  the  Silver. 

this  temperature,  the  heat  be  raised  to  about 
1500°  C,  the  gold  will  distill  over  leaving  the 
platinum  and  other  high  melting  metals  as  a 
residue.  In  this  manner  it  is  possible  to  com- 
pletely separate  the  metals. 

The  furnace  used  for  the  purpose  is  here- 
with illustrated.  The  outside  of  the  furnace 
is  made  of  a  bronze  casting  and  is  lined  with 
graphite  grids  for  the  heating  elements 
through  which  an  electric  current  is  passed 
for  producing  the  heat.  The  condensing 
chamber  is  either  earthenware  or  iron  in  the 
form  of  a  pot  and  cooled  by  means  of  water 
surrounding  it.  Several  hours  are  required 
for  the  complete  distillation  of  the  silver.  The 
crucible,  in  which  the  silver  is  melted  is  of 
graphite.  Comparatively  small  quantities  of 
metal  are  operated  upon. 


THe  "TKayer"  Interval  Timer. 


A  new  device  called  an  '"Interval-Timer" 
has  just  been  placed  on  the  market  and 
should  find  an  entrance  into  the  electroplat- 
ing industry.  The  timer  is  not  an  alarm 
clock. 

The  appearance  may  be  seen  from  the  illus- 
tration. It  can  be  set  for  any  time  from  i  to 
5  hours  or  any  fraction  of  an  hour  so  that  In- 
setting, the  expiration  of  the  interval  of  time 
will  be  designated  by  the  ringing  of  the  bell. 

In  the  electroplating  industry  this  should 
be  of  value  in  determining  the  length  of  time 
a  batch   of   work  should   remain   in   the  tank. 
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Suppose,  a  lot  of  spoons  are  to  be  given  a 
one  hour  silver  deposit.  The  timer  is  set  for 
one  hour,  and  while  the  plating  is  going  on, 
the  plater  need  have  no  anxiety  about  the 
operation,  nor  is  there  any  danger  of  the  de- 
posit running  overtime.  At  the  expiration  of 
the  hour,  the  bell  rings,  notifying  the  plater 
that  the  spoons  should  be  taken  from  the 
tank. 


The  lnter\al  Timer 


The  timer  is  manufactured  by  the  Edwards 
Mfg.  Co.  of  W'estfield,  Mass.,  who  have  sup- 
plied it  to  many  lines  of  trade  where  it  has 
already  proved  of  value. 


A  Ne^v  £lectT*ogalvanizing 
Solution. 


A  new  electrogalvanizing  solution  has  been 
patented  by  Edward  F.  Kern  of  Xew  York 
City  which,  the  inventor  claims,  is  a  marked 
improvement  over  other  solutions  now  in  use- 
The  use  of  zinc  chloride  is  claimed  for  the 
active  zinc  salt  and  an  aluminum  chloride  is 
also  introduced  as  a  conducting  salt.  A  small 
quantity  of  common  salt  is  also  employed  in 
the  solution  and  grape  sugar  is  introduced  for 
producing  a  smooth  depo.'^it. 

The  following  proportions  are  given  as  a 
suitable  bath  : 

Water      i  gallon 

Zinc  Chloride    i   lb. 

Sodium  Aluminum  Chloride  5  oz. 

Common     Salt    4  oz. 

Grape  Sugar   5  oz. 

The  advantage  claimed  for  the  solution  is 
that  a  very  high  current  density  may  be 
used  with  a  very  low  current  voltage.  With  a 
current  density  of  20  amperes    per    sq.    foot, 


the  voltage  was  only  0.55  to  0.66  and  a  very 
dense,  adherent  deposit  was  obtained,  wholly 
free  from  zinc  salt  or  zinc  o.xide.  In  using 
the  solution  it  was  found  advantageous  to 
warm  it  to  about  100°  F.  as  the  deposit  was. 
then   better. 


MTelded    Steel     Plating    TanKs, 


The  objection  to  cast-iron  tanks  is  that  they 
are  heavy  and  in  large  sizes  this  causes  a  pro- 
portionate increase  in  cost.  The  development 
in  oxy-acetylene  welding  has  made  it  possi- 
ble to  produce  a  sheet  steel  tank  as  solid  as  a 
cast-iron  one  and  without  the  danger  of  leak- 
ing that  is  apt  to  occur  with  a  riveted  one. 

Appreciating  the  value  of  a  welded  steel 
tank,    the    Hanson    &    Van    Winkle    Co.    of. 


A  Welded  Steel  Tank. 


Newark,  X.  J.,  have  placed  on  the  market  a^ 
large  number  of  sizes  and  which  will  be- 
found  of  great  service  in  the  plating  room. 
They  can  be  used  for  holding  cyanide  solu- 
tions, electric  cleaners,  potash  and  soap  solu- 
tions and  hot  water.  The  lightness  of  the 
tanks  renders  them  comparatively  ine.xpensive 
and  easily  handled.  The  welding  produces  an 
absolutely  tight  joint  so  that  there  is  no 
danger  of  leakage. 


It  has  frequently  been  supposed  that  vana- 
dium ore  workers  are  subject  to  "vanadium 
poisoning"  like  lead  or  arsenic  ore  workmen. 
-An  investigator  has  recently  made  a  study  of 
the  matter  and  found  that  after  five  years  of 
experience  in  smelting  vanadium  ores,  no 
evidence  of  any  ill  effects  directly  attributable- 
to  vanadium  coufd  be  discovered. 
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Baird  **    Spring    MaKing 
MacHines. 


For  many  years  the  Baird  Machine  Com- 
pany of  Oakville,  Conn.,  has  built  special 
spring  making  machines  for  those  who  use 
small  springs  in  the  making  of  their  goods. 
Manufacturers  of  fire-arms,  electrical  goods, 
and  metal  goods  generally  all  use  springs  in 
large  quantities  and  a  machine  that  will  make 
the  springs  will  prove  of  value  to  them. 


Fig.  1.     "Baird"  Spring  Machine. 

To  meet  the  demand  for  spring  making 
■machines,  a  standard  line  of  machines  was 
made  and  which  are  now  being  placed  on  the 
market.  These  machines  are  divided  into 
three  types. 

1.  Spring  Coiling  and  Cutting  Machines. 

2.  Spring  Winding  and  Cutting  Machines. 

3.  Continuous  Spring  Coiling  Machines. 

The  spring  coiling  and  cutting  machines 
are  supplied  with  either  die  or  roll  tools  to 
suit  the  case.  Die  tools  are  more  readily 
changed,  but  the  roll  tools  are  better  suited 
for  jobbing  manufacturers  as  with  the  same 
rolls  and  diameter  of  wire  any  spring  within 
the  capacity  of  the  machine  can  be  made. 


The  spring  winding  and  cutting  machine 
make  springs  on  an  entirely  different  principle 
from  the  coiling  machines  and  open  or  closed, 
or  right  or  left  hand  springs  may  be  made. 
All  have  straight  ends,  but  the  ends  may  be 
varied  to  suit  the  case. 

The  continuous  spring  coiling  machines  are 
about  the  same  as  the  spring  coiling  and  cut- 
ting machines  except  that  the  springs  are  not 
cut  off,  but  are  made  in  continuous  lengths. 
The  machine  may  be  used  to  make  a  spring  so 
long  that  the  whole  length  of  the  coil  of  wire 
will  be  used. 


Fig.  2.     Springs  Made  on  the  Machine. 

In  Fig.  I  is  shown  the  Baird  Spring  Coiling 
and  Cutting  Machine  for  making  the  springs, 
either  by  means  of  the  die  or  roll  tools.  In 
Fig.  2  is  illustrated  some  springs  made  on  it 
and  showing  the  character. 


At\    Improved    Process    of   Pre- 

cipitating'    Copper    from 

PicKle,  '^Vaste  Solutions 

Btc. 


A  California  inventor  has  found  that  copper 
may  be  precipitated  from  solutions  contain- 
ing it,  such  as  mine  wr.ter,  pickle  or  acid 
liquors,  in  a  far  more  efficacious  manner  than 
heretofore  possible  by  the  following  modifica- 
tion : 

It  is  customary  to  pass  the  water  con- 
taining the  copper  over  scrap  iron  to  precip- 
itate it.  The  objection  to  this  is  that  a  large 
amount  of  iron  is  necessary  and  the  coppei 
is  obtained  in  the  form  of  copper  slime  which 
requires  special  treatment  in  smelting.     In  the 
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improved  process  coke  is  mixed  with  the 
scrap  iron  so  that  an  electrolytic  action  is  set 
up.  The  iron  is  ahiiost  entirely  consumed 
and  the  copper  is  left  on  the  coke.  The  coke 
is  then  smelted  in  a  blast  furnace  and  me- 
tallic copper  produced. 


Method  of  Precipitating  the  Copper. 

The  illustration  indicates  the  manner  in 
whicli  the  coke  and  iron  are  mixed  and  the 
method  of  passing  the  solutions  over  them. 
Owing  to  the  fact  that  very  little  basic 
copper  salt  forms,  the  length  of  the  tank  con- 
taining the  iron  and  coke  is  much  shorter 
than  that  usually  required. 


A    MetKod     of     Heating     Brass 
Tubing  for  Laccfuering. 


A  method  of  heating  brass  tubing  for  lac- 
quer has  recently  been  patented  by  Joel  L 
Isaacs  of  Red  Bank,  N.  J.  The  process  is 
applied  to  the  lacquering  of  brass  tubing  to 
be  used  in  the  manufacture  of  brass  bedsteads 
which,  it  is  well  known,  must  be  heated  while 
the  lacquering  is  going  on.  It  is  customary 
in  tlie  lacquering  of  brass  beds  to  use  a  spirit 


lacquer  so  that  a  heavy  coat  may  be  put  on 
and  when  such  a  lacquer  is  employed  the  work 
must  be  warmed,  otlierwise  one  coat  will  take 
off  the  preceding  one. 

The  present  invention  is  in  the  manner  of 
heating  the  tubing  for  lacquering.  The  tube 
is  fastened,  as  shown  in  the  illustration,  in  a 
sort  of  lathe  between  the  centers  so  that  it 
may  be  revolved.  A  pipe,  heated  by  gas, 
steam,  or  electricity,  connects  with  the  tube 
to  be  lacquered  so  that  a  continuous  stream 
of  hot  air  is  passed  through  it.  The  air  is 
forced  through  by  means  of  a  small  blower. 
By  regulating  the  heat  at  the  source  of  pro- 
duction, the  temperature  of  the  tube  to  be 
lacquered  is  readily  controlled.  The  tube  is 
revolved  while  the  hot  air  is  being  passed 
through  and  the  lacquering  is  done  with  a 
brush  or  spray.  In  this  manner  any  number 
of  coats  may  be  applied  as  the  drying  takes 
place  instantaneously  and  the  previous  coat  is 
not  removed. 


A  compound  soft  metal  in  the  form  of 
sheets  is  now  being  manufactured,  consisting 
of  britannia-metal  on  one  side  and  a  lead  and 
antimony  alloy  on  the  other.  This  materia! 
is  sold  at  a  very  much  less  price  than  a 
straight  britannia-metal  and  may  be  used  in 
place  of  it  in  many  instances. 


Apparatus  for  LacguerinK  Brass  Bedstead  Tubing. 
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Question  No.  1029.  What  is  the  best 
method  of  polishing  platinum? 

Answer.  Platinum  has  about  the  same 
hardness  as  hard  brass  and  is  best  polished  in 
the  same  manner.  Cut  down  on  a  hard, 
cotton  buff  with  tripoli  and  then  finish  on  a 
soft  rag  buff  with  the  finest  gold  rouge. 

Question  No.  1031.  Will  you  inform  me 
what  the  trouble  is  with  my  silver  solution 
used  for  silver  deposit  work?  The  deposit 
is  smooth,  but  is  very  brassy  and  hard  oppo- 
site the  anodes  and  breaks  when  it  is  touched. 
The  solution  I  have  stands  as  follows : 

Silver  as  Silver  Cyanide   . . .  4-34  oz. 

Free  Cyanide   2.00  oz. 

Temperature     85" 

Density     4/5  volt 

The  brassy  effect  is  only  opposite  the  anode. 
Away  from  "the  anode,  the  deposit  is  soft  and 
good. 

Auszi'r.  From  your  description  we  should 
say  that  your  current  is  too  strong.  You  say 
you  are  vising  but  4/5  of  a  volt  which  is  quite 
low,  of  course,  and  even  much  lower  than  is 
customarily  used  (  about  i  volt  is  generally  em- 
ployed), but  the  deposit  has  all  the  indications 
of  having  been  "burnt"'  by  the  use  of  too 
strong  a  current.  We  believe  there  is  some- 
thing wrong  with  your  voltmeter.  Either  it 
is  incorrect  itself,  or  it  is  not  placed  correctly. 
We  think  if  you  investigate  you  will  find  this 
to  be  the  case. 

Question  No.  1032.  We  .  have  been  using 
Albanv  molding  sand  with  satisfaction,^  but 
believing  that  a  red  sand,  being  much  finer, 
would  like  some  information  about  it.  This 
red  sand,  we  believe,  is  called  "Windsor- 
Locks"  sand.  We  tried  in  every  way  to  make 
it  work  successfully,  but  we  find  that  the  cast- 
ings made  with  it  are  scabbed  when  it  is  used 
as  a  facing,  and  when  used  alone  it  is  too 
close  and  we  cannot  vent  it.  Can  you  furnish 
any  information  in  regard  to  it? 

Answer.  Your  difficulty  lies  in  the  manner 
of  using  the  Windspr-Locks  sand.  It  should 
be  used  as  a  facing  for  the  mold  and  then 
the  face  of  the  mold  skin-dried.  The  sand  is 
so  fine  that  it  will  produce  scabs  on  the 
casting  unless  the  skin  drying  process  is  car- 
ried out.  All  fine  sands  used  for  molding 
must  be  partially  dried,  at  least  before  cast- 
ing the  metal  in  them  in  order  to  prevent 
scabbing.  The  Windsor  Locks  sand,  unlike 
French  sand,  will  not  stand  drying  clear 
through  but  a  partial  drying,  known  as  skin- 
drying,  is  used. 

Question  No.  1034.  What  metal  can  be 
used  for  making  rubber  molds?  In  the  man- 
ufacture of  molded  rubber  goods,  a  soft  metal 
mold  is  required,  but  we  do  not  know  what 
mixture  to  use. 

Answer.  The  necessary  quality  in  a  rubber 
mold  is  to  have  it  composed  of  some  metal 
that  is  not  attacked  by  the  sulphur  in  the 
rubber.     .^  tin  base  is  excellent   for  this  pur- 


pose, but  pure  tin  is  too  soft.  The  following 
mixture,  however,  has  been  found  quite  sat- 
isfactory : 

Tin     88  lbs. 

Antimony      10  lbs. 

Copper     2  lbs. 

Question  No.  1035.  Can  tin  ashes  be  re- 
duced to  metal  by  the  use  of  a  crucible?  We 
accumulate  a  considerable  quantity  of  this 
material  but  have  nothing  but  a  crucible  fur- 
nace using  oil.  Could  this  kind  of  a  furnace 
be  employed  ? 

Answer.  You  cannot  use  a  crucible  for 
this  purpose.  It  is  necessary  to  emploj-  a  re- 
verberatory  furnace  designed  especially  for  the 
reduction  of  tin  drosses.  This  type  of  fur- 
nace takes  a  large  quantity  at  a  time,  is  heated 
by  soft  coal  and  is  used  particularly  for  the 
reduction  of  drosses.  While  a  crucible  could 
be  used  in  a  small  way,  it  is  neither  economi- 
cal nor  satisfactory  as  a  flux  must  be  used 
and  the  life  of  the  crucible  is  short  on  this 
account. 

Question  No.  1036.  Will  the  use  of  boracic 
acid  in  a  nickel  plating  solution  obviate  the 
pitting  of  the  deposit? 

Answer.  While  boracic  acid  will  not  en- 
tirely overcome  the  pitting,  it  greatly  reduces 
it.  You  will  have  to  use  a  large  amount, 
however,  in  order  to  obtain  the  full  value. 
Use  about  5  or  6  oz.  of  boracic  acid  to  each 
gallon    of    the    nickel    solution. 

Question  No.  1037.  The  firm  for  whom  I 
work  have  an  order  for  valve  castings  from 
I  in.  up  to  5  in.  These  valves  are  to  stand  a 
water  pressure  of  3,000  lbs.  per  sq.  in.  The 
metal  must  also  stand  the  following: 

Tensile    Strength    60,000  lbs.  per  sq.  in. 

Yield   Point    30,000  lbs.  per  sq.  in. 

Elongation    isSc   in  2  inches 

What  mixture  will  stand  the  requirements? 

Answer.  You  will  have  to  use  either  man- 
ganese-bronze or  aluminum-bronze  (10%)  in 
order  to  obtain  the  necessary  tensile  strength 
and  yield  point.  The  ordinary-  gun-metal, 
phosphor-bronze  or  brass  mixtures  will  not 
give  over  about  half  of  the  necessary  strength. 
You  will  have  to  have  the  patterns  made  suffi- 
ciently thick  in  order  to  prevent  leakage 
under  pressure.  Manganese-bronze  contains 
aluminum  and  anything  containing  this  metal 
is  difficult  to  cast  so  that  it  will  not  sweat 
under  pressure. 

Question  No.  1038.  We  are  having  some 
trouble  with  our  nickel  plating  solution.  The 
deposit  cuts  through  very  readily  when  buffed 
and  if  we  leave  it  in  the  solution  longer  the 
nickel  burns  on  the  edges.  Our  dynamo  is 
running  650  to  700  revolutions,  Isut  it  is 
marked  to  run  800.  Can  you  suggest  any 
method  for  overcoming  the  light  nickel  de- 
posit? 

A)isiver.      Your   difficultv    seems   to   be   that 
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your  solution  is  delicient  in  nickel.  You  will 
iiave  to  add  some  single  nickel  salts  to  supplv 
the  necessary  quantity.  Add  2  or  3  ounces  of 
single  nickel  salts  (nickel  sulphate)  to  each 
gallon  of  solution  and  we  believe  you  will 
have  no  further  trouble  unless  it  is  with  the 
burning.  If  this  is  the  case,  then  you  will 
have  to  cut  down  the  current.  The  speed  of 
the  dynamo  has  no  1)earing  on  the  matter  as 
we  do  not  know  what  current  is  generated 
The  addition  of  the  single  salts  is  all  that  you 
need. 

Question  Xo.  1039.  What  method  can  be 
used  for  the  reduction  of  babbitt-metal  dross? 
We  have  on  hand  several  tons  of  an  aluminum 
babbitt-metal  dross,  which  is  a  genuine 
babl)itt-metal  containing  a  small  quantity  of 
aluminum,  and  would  like  to  know  whether 
this  can  be  reclaimed  without  a  special  fur- 
nace.    Of  what  is  this  dross  composed? 

Answer.  The  dross  is  a  mixture  of  metal 
and  oxide  of  the  metal  and  can  be  partially, 
but  not  wholly  reclaimed  without  a  special 
furnace.  In  treating  soft  metal  drosses  there 
are  two  operations  carried  out :  First,  the 
"sweating"  of  the  dross  for  the  removal  of  the 
metal  in  it.  Second,  the  actual  smelting  of 
the  oxide  left  after  "sweating"  in  a  reverbera- 
tory  furnace.  The  "sweating"  is  readily  ac- 
complished but  the  smelting  of  the  oxide  re- 
quires a  large,  specially  constructed  and  ex- 
cept those  who  make  a  business  of  it.  To 
"sweat"  the  dross,  heat  it  on  a  large  iron  pan 
with  one  end  slightly  inclined  so  that  the 
metal  will  run  off.  Stir  while  being  heated 
and  the  small  metal  shot  will  unite  and  run 
off  the  inclined  end  of  the  pan.  When  the 
mass  has  been  stirred  for  some  time,  all  the 
metal  will  have  been  reclaimed  that  it  is  possi- 
ble to  obtain  and  nothing  but  the  oxide  yill 
be  left.  This  will  have  to  be  sold  to  dross 
rehners   or   smelters. 

Question  Xo.  1040.  In  an  electrogalvaniz- 
ing  solution,  what  is  tlie  use  of  the  sulphate  of 
aluminum  employed?  I  use  a  formula  con- 
taining 4  oz.  of  sulphate  of  aluminum  to  I 
gallon  of  the  sulphate  of  zinc  solution  (.1  use 
2  lbs.  of  sulphate  of  zinc  in  i  gallon  of  water) 
and  have  been  informed  that  the  aluminum 
deposits  with  the  zinc  and  renders  it  whiter. 

Auszi'cr.  The  object  of  the  aluminum  sul- 
phate is  to  render  the  zinc  deposit  smooth  and 
l)righter.  The  aluminum  does  not  deposit. 
The  action  is  not  understood,  but  it  is  anala- 
gous  to  the  action  of  dextrin  or  other  organic 
substances  in  an  acid  copper  solution.  With- 
out the  sulphate  of  aluminum  the  zinc  deposit 
is  apt  to  be  rough  and  dark  colored,  and  for 
this  reason,  it  is  frequently  called  a  "toner." 

Question  X'o.  1041.    .\re  chills  used  in  cast 
ing  aluminum  in  sand  with  much  success'     I 
liave  never  used  them  but  hear  that  they  are 
frequently  employed. 

.Inszccr.  Chills  are  quite  successfully  used 
in  making  aluminum  sand  castings  and  may 
fref|uently  be  used  in  place  of  risers.  By 
placing  a  chill  on  a  heavy  portion  that  cannot 
yell  be  fed  yith  a  riser,  this  p(5rtion  is  chilled 
and  solidified   without  shrinking  and  the   thin 


portions  of  the  casting  cannot  draw  from  it. 
For  chills,  use  rather  thick  pieces  of  smooth 
copper  sheet.  The  heat  conductivity  of  copper 
is  so  high  that  it  answers  the  purpose  admira- 
bly. The  sheet  should  be  clean  and  bright  so 
as  to  avoid  "blowing"  when  the  aluminum 
strikes  it. 

Question  Xo.  1042.  We  are  endeavoring  to 
find  some  method  of  blackening  aluminum 
so  that  it  can  be  used  for  army  canteens, 
but  without  success.  Is  there  any  satisfactory 
method  of  blackening  aluminum  in  the  same 
manner  that  steel,  copper,  brass  or  other 
metals  are  blackened? 

Anszcer.  There  is  no  method  of  blackening 
aluminum  by  the  use  of  a  solution  or  by  plat- 
ing that  is  satisfactory.  The  only  method  that 
is  at  all  satisfactory  is  to  first  sand  blast 
the  aluminum  and  then  apply  a  black  lacquer. 
Special  black  lacquers  are  now  made  for 
applying  to  aluminum  and  are  quite  durable. 
They  are  extensively   used    for   this   purpose. 

Question  Xo.  1043.  In  making  sterling- 
silver  from  shot  copper  and  hne.granulated 
silver,  which  should  be  placed  in  the  crucible 
first;  or  will  it  make  no  difference? 

Ansicei:  As  copper  melts  at  a  higher  tem- 
perature than  silver  and  oxidizes  readily,  it 
should  be  placed  in  the  bottom  of  the  crucible 
and  the  silver  on  it.  The  object  is  to  have 
the  silver  melt  first  and  cover  the  copper  as 
much  as  possible  and  thus  protect  it  from  ox- 
idation. As  a  matter  of  fact,  ho\yever,  the 
copper  and  silver  can  be  mixed,  without  ap- 
parent change  in  the  quality  of  the  sterling, 
but  theoretically  the  best  method  is  to  place 
the  copper  in  the  bottom  of  the  crucible. 

Question  Xo.  1045.  In  the  use  of  Windsor- 
Locks  sand  for  making  brass  castings,  is  it 
l)t)ssible  to  use  it  for  all  classes  of  work,  both 
bench  and  floor  work?  I  am  molding  floor 
work  and  the  castings  are  valves  weighing 
several  hundred  pounds  and  would  like  to 
obtain  as  good  a  surface  on  the  castings  as 
possible. 

Ansu'er.  Windsor-Locks  sand  is  too  fine 
to  be  used  on  your  castings.  It  is  used  prin- 
cipally for  bench  molding  and  occasionally 
for  light  floor  work,  but  not  for  heavy  cast- 
ings. You  cannot  obtain  as  nice  a  surface  on 
heavy  castings  as  you  can  light  work  for  the 
reason  that  the  metal  remains  hot  longer  and 
tiius  attacks  the  sand  and  produces  a  rough 
skin.  You  should  use  a  good  facing  for  your 
work  composed  of  part  burnt  sand  and  part 
new  or  all  old  sand  if  it  has  been  used  for 
some  time.  A  medium  grade  of  floor  sand 
such  as  a  Xo.  2  .\lbany  will  give  you  good 
results  for  the  facing  and  if  too  rough  cast- 
ings are  produced,  mi.x  with  Xo.  I  sand.  A 
coarser  grade  of  sand  say  .Mbany  Xo.  3  is 
l)etter  for  floor  work  as  it  is  more  open. 

Question  Xo.  1048.  Is  mercury  used  for 
silvering  glass  mirrors  at  the  present  time? 

.Inszcer.  The  use  of  mercury  for  coating 
mirrors  has  now  practicallv  passed  out  of  ex- 
istence and  silver  has  taken  its  place,  both 
on  account  of  being  a  cheaper  operation  and 
a  healthv  one. 
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1.000,321,  Aug.  8,  191 1.  ROTARY  FUR- 
NACE. Irving  L.  Briggs  of  Clarksburg,  W. 
Va.  Assignor  to  Lillie  Pearlnian  of  Philadel- 
phia, Pa.  A  rotary  furnace  for  reducing  and 
refining    metals,    such     as     the    white     metal 


drosses.  Gas  or  oil  is  used  for  the  fuel  and 
the  advantage  claimed  is  that  the  dross  or  ore 
to  be  smelted  is  constantly  exposed  to  the 
flame  action  thus  giving  a  quick  and  thorough 
treatment.  The  metal  sweated  out  from  the 
dross  at  first  flows  from  the  annular  chamber 
from  which  it  may  be  tapped  out. 

999,403.  Aug.  I,  1911-  WELDING  COM- 
POUND. Robert  N.  Ruyle  of  Roodhouse, 
111.  The  welding  compound,  the  inventor 
states,  is  suitable  for  welding  steel,  iron,  cop- 
per, cast-iron  and  other  metals.  It  consists 
of  the  following:  Powdered  clay  3  parts; 
Salt  H  part;  Carbonate  of  Iron  %  part;  and 
Sal-Ammoniac  %  part.  This  compound  is 
placed  on  the  parts  to  be  welded  while  at  the 
welding  heat. 

1,001,031,  Aug.  22,  1911-  ETCHING  AP- 
PARATUS. Beverly  C.  Hilliard  of  Philadel- 
phia, Pa.  An  apparatus  for  rendering  the 
etching  of  metal  plates  more  rapid.  The  plate 
is  held  by  clamps  in  a  closed  chamber  and  a 


fan,  driven  by  power,  sprays  the  acid  upon 
the  face  of  the  plate,  thus  rendering  the  oper- 
ation quicker  than  when  the  etching  is  done 
in  a  still  solution. 


1.000.492,  Aug.  15,  191 1.  WIRE  DRAW- 
ING .MACHINE.  Elbert  H.  Carroll  of  Wor- 
cester, Mass.  Assignor  to  the  Morgan  Con- 
struction Co.  of  the  same  city.  An  improve- 
ment in  that  class  of  wire  drawing  machines 
in  which  the  wire  is  drawn  through  several 
successive  dies  in  a  continuous  operation. 
The   machine   consists   of    a    pair    of    conical 


wire  drawing  capstans  having  straight  sides 
from  the  bottom  to  the  top  with  circumferen- 
tial grooves.  The  opposite  sides  are  sub- 
stantially at  an  angle  of  90  degrees  to  each 
other,  and  with  the  axes  of  the  capstans  in- 
clined to  bring  the  lower  side  vertical,  thereby 
bringing  all  the  grooves  of  this  capstan  at  the 
front  of  the  machine. 

1,000,470,  Aug.  15,  1911.  RING  MOLD. 
Frank  C.  Widman  of  Cleveland,  Ohio.  A 
mold  for  casting  gold  finger  rings.  The  mold 
is  made  of  iron  and  the  construction  of  it  is 
the  essential  feature  of  the  patent. 

1,000,392,  Aug.  15,  191 1.  MAGNETIC 
SEPARATOR.  Eugene  J.  Feeley  of  Fair- 
field, Conn.  A  magnet  machine  for  separat- 
ing iron  from  brass  chips  etc.  The  machine 
has  been  simplified  so  as  to  render  the  opera- 
tion more  rapid  and  reduce  the  wear  and  tear 


s^OZrrii. 


on  it.  The  use  of  a  commutator  is  avoided 
and  the  danger  of  short  circuiting  due  to 
wear  on  the  insulation  is  thus  avoided.  In- 
spection of  the  drawings  of  the  patent  specifi- 
cation will  indicate  the  manner  in  which 
this  is  accomplished. 
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999,485,  Aug.  I,  191 1.  APPARATUS  FOR 
CLEANING  CASTINGS  AND  THE  LIKE. 
Charles  W.  Carolin  of  Detroit,  Mich.  Assign- 
or to  the  Eenterprise  Foundry  Co.,  of  Detroit, 
Mich.  A  sand-blast  for  use  in  cleaning  cast- 
ings.    The  apparatus  is  so  designed  that  the 


sand  is  sucked  up  from  the  position  in  wliich 
settles  after  coming  from  the  casting,  and 
is  used  over  again.  This  suction  device  is  the 
essential  feature  of  the  patent.  The  re-hand- 
ling of  the  sand  is  thus  avoided. 

999146.  July  25,  191 1.  FOB-CHAIN, 
BRACELET  AND  METHOD  OF  MAKING 
SAME.  George  H.  Berthold  of  Attleboro, 
Mass.  Assignor  to  the  Metallic  Company  of 
the  same  place.  The  method  of  making  links 
for  chains,  bracelets  etc.  Sheet  metal,  having 
a  number  of  raised  portions,  i.s  formed  repre- 
senting the  beads  of  a  bead  chain,  cutting 
away  the  opposite  edges  to  form  the  project- 
ing ears  for  the  pivot  bearings  and  notches 
between  same.  These  blanks  are  assembled 
side  by  side. 

1. 000.018,  Aug.  8,  191 1.  BURNER  FOR 
CUTTING  METAL  OR  FOR  AUTOGE- 
NOUS WELDING.  Heinrich  Knapp  of 
Weimar,  Germany.  An  improvement  in  a 
burner  used  in  oxy-acetylene  welding  and  cut- 
ting.     This    invention    is    so    constructed    that 


the  passage  of  oxygen  into  the  mixing  cham- 
ber is  accompanied  by  an  injector-like  feeding 
action  of  the  gas,  whereby  independence  of 
the  particular  level  of  the  gas  holder  is 
secured  aTid  the  use  of  pressure  regulators 
avoided. 


1,000,146,  TEMPERATURE  COMPEN- 
SATING DEVICE.  William  H.  Bristol  of 
Waterbury,  Conn.  The  invention  relates  to  a 
temperature  compensating  device  particularly 
adapted  to  sensitive  electrical  instruments  and 


electrical  temperature  measuring  devices 
whose  indications  are  affected  by  small  varia- 
tions of  temperature  of  the  medium  in  whiclr 
they  are  placed. 

1,001,381,  Aug.  22,  191 1.  BLACKING  OR 
DRESSING  FOR  METAL  SURFACES. 
Duncan  R.  Franklin  of  New  York  City. 
Assignor  to  S.  M.  Bixby  &  Co.,  of  New  York 
City.  A  blacking  or  dressing  for  metal  sur- 
faces, particularly  for  stoves,  consisting  of  an 
emulsion  of  cobalt  hydrate  and  graphite.  The 
heat  to  which  the  metal  is  subjected  de- 
composes the  cobalt  hydrate  with  formation 
of  a  black  col)alt  oxide  and  a  hard  substance. 
The  material  is  particularly  suitable  for  filling- 
cracks  and  holes. 

999,491,  Aug.  I,  191 1.  METAL  POLISH. 
Carleton  Ellis  of  Larchmont,  N.  Y.  Assignor 
to  the  Ellis-Foster  Company.  A  non-inflam- 
mable brass  polish.  The  following  mixture  is 
employed  :  Gasoline  80  parts ;  carbon  tetra- 
chloride ID  parts;  nitrobenzol  6  parts;  wood 
turpentine  4  parts ;  and  ground  silex  30  parts. 
The  carbon  tetrachloride  is  added  to  render 
the  whole  non-inflammable. 

1,000,037,  ELECTROPLATED  WOODEN 
BODY  AND  SIMILAR  POROUS  ARTI- 
CLE. Joseph  H.  Pryor  of  New  York  City. 
A  method  of  plating  wood  for  use  in  bath 
rooms  etc.  The  wood  is  treated  In  a  bath  of 
wax  so  as  to  fill  the  pores,  after  which  it  is 
coated  with  graphite  and  then  electroplated. 

999,438,  Aug.  I,  191 1.  NAME  PLATE. 
Albert  Sylvanus  Eberman  and  Enoch  Harlan 
of  Baltimore,  Md.  A  thin  sheet  of  metal  is 
coated     with     solder     and     the     short     shank 


wmimA, 


portion  (if  a  linotype  slug  is  then  applied, 
after  which  the  solder  is  melted.  The  back 
of  the  linotype  slug  is  then  planed  off  leaving 
the   impression   end  on   the   plate. 
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The  Harris  Typewriter  Company  has  been 
organize4  in  Fond  du  Lac,  Wis.,  with  a  cap- 
ital stock  of  $350,000.  A  factory  has  been 
purchased  in  tliat  place  and  is  being  equipped 
for  manufacturing. 

The  Kurtz  Brass  Bed  Co.,  of  Corry,  Pa., 
manufacturers  of  brass  beds,  is  to  build  a 
new  plant.  100  x  250  feet,  of  brick  and  con- 
crete construction.  The  plant  will  be  located 
on  the  Erie  R.  R.  The  power  will  be  supplied 
by  a  gas  engine. 

Albert  &  J.  M.  Anderson  Mfg.  Co.,  289  A 
St.  Boston,  ^lass.,  manufacturers  of  electric 
railway,  light  and  power  specialties  are  to  in- 
stall a  hot  galvanizing  plant  at  their  works  in 
that  city  for  galvanizing  the  malleable  iron 
castings  used  in  the  manufacture  of  their 
goods. 

Walter  Dow,  formerly  superintendent  of 
the  Dow  Chemical  Mfg.  Co..  of  Mansfield, 
Ohio,  has  purchased  the  polishing  and  buffing 
supply  end  of  the  business  from  that  com- 
pany and  will  continue  the  manufacture  of  a 
full  line  of  these  supplies  under  the  same 
formulas  used  by  them.  All  orders  held  by 
that  company,  he  states,  will  be  filled  at  once. 

The  Bohl  Process  Casting  Company  has 
l)een  incorporated  in  New  York  City  with  a 
capital  stock  of  $30,000  to  establish  a  foundry 
and  carry  on  the  Bohl  process  for  casting 
metals,  such  as  brass,  bronze,  silver  and  gold 
in  plaster  of  Paris  molds.  This  process  w-as 
patented  by  Ernest  L.  Bohl  some  time  ago. 
The  incorporators  are  Ernest  L.  Bohl,  Robert 
Y.  Barrows,  and  Charles  H.  Howard.  The 
present  foundry  is  at  550  ^^'est  25th  St.,  Xew 
York  City. 

The  Mueller  Mfg.  Co.,  of  Decatur,  111.,  the 
largest  manufacturers  of  plumbers'  brass 
goods  in  the  United  States,  as  well  as  one  of 
the  oldest,  have  decided  to  build  a  branch 
plant  in  Canada  and  a  site  will  be  selected  in 
some  advantageous  city  in  that  country.  The 
new  plant  is  to  cost  $200,000  and  150  men  w-ill 
be  employed.  A  brass  foundry  and  plating 
plant  will  be  established.  W.  N.  Dill,  the  rep- 
resentative of  the  company  on  the  Pacific 
Coast  is  to  have  charge  of  the  plant. 

The  Brown  Instrument  Co.,  311  Walnut  St., 
Philadelrlna,  Pa.,  the  first  company  in  the 
United  States  to  manufacture  pyrometers, 
having  been  located  in  that  city  since  i860, 
have  been  forced  to  move  to  larger  quarters 
on  account  of  the  great  increase  of  their  bus- 
iness. It  has  more  than  quadrupled  in  the 
past  five  years.  With  this  end  in  view-  the 
shops  will  be  combined  w^ith  the  Keystone 
Electrical  Instrument  Co.,  of  Philadelphia, 
Pa.,  of  which  Richard  P.  Brown  is  president. 
This  factory  is  at  9th  St.,  and  Montgomerv 
Ave.,  and  the  office  at  311  Walnut  St.,  will  be 
still  maintained.  The  consolidation  with  the 
Keystone  company  will  give  them  impr'-.ved 
facilities   for   making  their  goods. 


The  Muncie  Brass  &  Aluminum  Foundry 
recently  organized  in  ^luncie,  Ind.,  to  make 
brass,  bronze  and  aluminum  castings,  have 
taken  a  portion  of  the  iron  foundry  occupied 
by  Patrick  Murphy. 

The  Abbott  Ball  Co.,  14  Hicks  St.,  Hart- 
ford. Conn.,  manufacturers  of  steel  balls  for 
tumbling  metals  in  order  to  burnish  them, 
and  also  makers  of  tumbling  barrels  for  the 
tumbling,  have  purchased  a  site  in  Elmwood, 
a  suburb  of  Hartford,  Conn.,  and  will  erect 
a  new  factory  on  it.  This  factory  is  to  be 
40  X  100  feet. 

The  plant  of  the  American  Cash  Register 
Company  is  to  be  moved  f  rom  Columbus, 
Ohio  to'  Detroit,  Mich,  where  it  will  be 
merged  with  the  Michigan  Cash  Register 
Company.  Hugh  Chalmers  of  the  Chalmers 
;Motor  Company  of  Detroit,  Mich.,  is  to  be 
president  of  the  new-  company.  A  site  has 
been  secured  and  a  plant  will  be  built. 

The  Hillen  Mfg.  Co.,  has  been  organized  in 
Louisville,  Ky.,  to  manufacture  plumbers' 
brass  goods  and  have  located  at  308  East 
Green  St.,  in  that  city.  A  brass  foundry  is 
being  equipped  and  a  general  line  of  brass 
work  will  be  made.  George  F.  Hillen,  for- 
merly superintendent  of  the  brass  department 
of  the  Standard  Sanitary  Mfg.  Co.,  is  the  or- 
ganizer of  the  company. 

The  Bates  &  Peard  Annealing  Furnace  Co., 
of  Hutton,  Liverpool,  England,  have  appoint- 
ed Hartley,  Spakkhaver  and  Fay,  296  Broad- 
wav,  Xew  York  City  as  selling  agents  in  the 
United  States  for  their  annealing  furnaces. 
This  firm  takes  over  the  business  of  the  late 
C.  M.  Dally,  who  acted  as  agent  for  a  num- 
ber of  years.  The  furnaces,  as  well  known, 
anneal  metals  without  oxidation. 

The  Routh  Solder  Company  has  been 
formed  at  10  Hobson  St.,  Newark,  X.  T.,  to 
manufacture  a  new^  tinner's  solder.  It  is 
cheaper  than  ordinary  tinner's  solder  and  con- 
tains only  new  materials.  The  object  is  to 
supply  a  solder  melting  and  flowing  as  well  as 
ordinary  solder,  but  still  be  cheaper.  The 
company  claims  that  from  30  to  35  per  cent  of 
the  solder  bills  of  any  manufacturing  or  tin- 
ning concern  can  be  saved  by  using  the  solder. 
The  Bontempi  Rust-Proofing  Company, 
who  have  been  located  in  Xew  York  Citv  for 
some  time,  are  installing  a  plant  in  Bridge- 
port, Conn.,  at  353-357  Water  St.,  and  which 
will  be  ready  within  a  s  hort  time.  The 
process  of  the"  company  is  applied  to  the  rust- 
proofing  of  iron  and  steel  and  the  new  plant 
will  be  conducted  as  a  jobbing  establishment 
for  the  trade.  The  office  of  the  company  is  at 
III  Broadway,  Xew  York  City  and  informa- 
tion will  always  be  supplied  about  the  process 
and  its  application.  Samples  will  be  sent  upon 
request  and  those  who  are  looking  for  a  black 
and  rust  proof  finish  should  communicate 
with  them. 
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Barnet  Wiener,  manufacturer  of  aniiquc 
copper  and  brass  goods  at  224  Center  St., 
New  York  City,  has  gone  into  bankruptcy. 

The  Elgin  Silver  Plate  Company  of  Elgin, 
111.,  manufacturers  of  coffin  hardware,  have 
incorporated  their  company  -with  a  capital 
stock  of  $100,000. 

The  Jackson  Ornamental  Iron  &  Bronze 
\\'orks  has  been  incorporated  in  Jackson, 
Tenn.,  and  will  build  a  plant  at  a  cost  of 
$25,000.  Iron,  steel,  bronze  and  brass  orna- 
mental work  -will  be  manufactured.  W.  M 
Burns  is   the  superintendent. 

The  New  Era  Mfg.  Co.,  of  Kalamazoo, 
Mich.,  have  placed  on  the  market  a  new  flux 
for  use  in  the  brass  foundry.  It  is  called 
"Meta-loyed-flux"  and  is  used  for  all  kinds  of 
scrap  metals  as  well  as  copper,  brass,  bronze 
and   aluminum. 

A  new  office  building  is  to  be  built  by  the 
Balbach  Smelting  &  Rehning  Company  of 
Newark,  N.  J.,  copper  smelters  and  refiners. 
This  will  be  built  at  578  Market  St.,  and  is 
to  cost  $25,000.  It  will  be  of  brick  and  con- 
crete, three  stories  high  and  the  chemical 
laboratory  will  be  situated  in  it. 

The  United  States  Steel  Co.,  have  issued 
an  order  in  regard  to  the  smoking  of  tobacco 
in  their  plants.  Hereafter  smoking  will  not 
be  allowed,  but  the  chewing  of  tobacco  will 
be  permitted  in  the  brass  departments  of  the 
individual  plants  as  the  management  believes 
that  it  partially  prevents  the  poisonous  action 
of  the  brass  upon  the  workmen. 

The  Platnide  Company,  Melrose  Highlands, 
Mass.,  are  now  manufacturing  a  new  alloy 
called  "Platnide"  which  they  claim  is  the 
nearest  approach  to  metallic  platinum  known. 
It  is  supplied  in  the  form  of  sheet,  wire,  rod 
and  tuljing  and  is  now  being  used  in  the  man- 
ufacture of  jewelry,  art  metal  work  and  sim- 
ilar lines  of  goods  where  a  white  and  non- 
corrosive  metal  is  desired. 

Recent  returns  to  the  State  of  Wisconsin  in 
connection  with  the  new  Wisconsin  Compen- 
sation Act,  show  that  the  Chicago  Brass  Com- 
pany at  Kenosha,  Wis.,  manufacturers  of 
sheet  brass,  rod,  wire  and  tubing  are  employ- 
ing 712  hands.  The  Die  Molded  Casting 
Company  of  Milwaukee,  manufacturers  of 
die  castings,  employ  60  hands,  and  the  Badger 
Brass  Co.,  of  Kenosha,  manufacturers  of  au- 
tomobile lamps  and  similar  goods,  employ 
550  hands. 

The  plant  of  the  Art  Brass  &  Fixture  Mfg. 
Co.,  of  Pittsburgh,  Pa.,  has  been  formerly 
opened.  The  company  was  recently  incorpo- 
rated with  a  capital  stock  of  $ioo,cxx)  to  man- 
ufacture gas  and  electric  fixtures  and  a  sim- 
ilar line  of  brass  and  metal  goods.  The  main 
office  and  plant  of  the  company  are  at  McKees 
Rocks,  Pa.,  near  Pittsburgh.  The  officers  of 
the  company  are:  President,  Lawrence  M. 
1-luhart :  vice-president,  Scott  Hayes:  treas- 
urer. Livingston  R.  Jeffords;  secretary,  John 
A.  Irwin:  counsel,  Carrol  P.  Davis:  general 
sales  manager.  Earl  B.  Hennecker. 


The  Illinois  Smelting  &  Rehning  Comnanv. 
410  Xorth  Peoria  St.,  Chicago,  111.,  is  to  buil'd 
an  addition  to  their  plant  for  the  purpose  of 
manufacturing  blue-vitriol. 

Thomas  A.  Ashton  of  Sheffield,  England 
is  now  acting  as  agent  for  the  blowers  and 
sand-blasts  manufactured  bv  Leiman  Bros.,  62 
John  St.,  Xew  York  City. 

The  Shoe  Hardware  Company,  Water!)ury, 
Conn.,  manufacturers  of  buckles  and  alum'i- 
num  castings,  are  to  erect  a  five  storv  addi- 
tion to  their  works  and  which  will  be"S6x96 
feet. 

Plans  are  lieing  prepared  for  the  erec- 
tmn  of  a  new  factorv  for  the  Crown  Metal 
Furniture  Company  at  Tamestown,  N.  Y. 
This  will  be  located  in  East  Jamestown  on  the 
Erie  R.  R.  and  the  main  factorv  is  to  be  400 
feet   in   length. 

The  Munning-Loeb  Company.  Matawan,, 
X.  J.,  manufacture  the  "Optimus"  plater  which 
is  something  new  in  the  generator  line.  These 
new  platers  are  now  ready  for  deliverv  and 
the  Munning-Loeb  Companv  would  like  to 
tell  about  it. 

The  Standard  Machinery  Co.,  of  Provi- 
dence, R.  I.,  manufacturers  of  metal  working 
machinery,  have  just  issued  a  new  and  exten- 
sive catalogue  of  131  pages  describing  the 
large  line  of  presses  that  they  manufacture. 
This  line  comprises  single  and  double  acting 
power  presses,  and  also  transfer,  reducing, 
coining  and  double  crank  presses. 

John  C.  Wiarda  &  Company.  261  Green  St., 
Brooklyn,  X.  Y.,  manufacture  all  kinds  of 
anodes  for  the  plating  trade,  nickel  salts, 
copper  carbonate,  red  copper  compound,  zinc 
carbonate  and  sulphate  and  all  other  chemicals 
used.  They  sell  lye.  tanks,  hydrofluoric  acid, 
tripoli,  etc.  Platers  and  manufacturers  sliould 
obtain  prices  from  them  as  they  are  orepared 
to  quote  very  attractive  prices. 

The  gold  and  silver  scale  made  bv  Herman 
Kohlbusch,  Sr.,  170  Broadway,  Xew  York 
City,  is  used  for  estimating  the  amount  of 
gold  or  silver  being  deposited  on  flat-ware 
and  other  goods.  The  scale  is  used  while  the 
plating  is  being  done,  so  that  when  the  right 
amount  of  silver  or  gold  has  been  deposited, 
the  weight  of  it  pulls  the  beam  down  and 
rings  a  bell,  notifying  the  plater  that  the  right 
quantity  of  metal  has  been  deposited.  This 
scale  is  used  in  nearly  all  of  the  flat-ware 
shops. 

The  Buffalo  Copper  and  Brass  Rollins: 
Mill.  Buffalo,  X.  Y..  are  manufacturers  of 
sheet  copper  of  all  kinds,  copper  anodes  of 
l)ure  Lake  copper,  brass  in  sheets,  rods  and 
wire  and  brazed  brass  and  copper  tubing. 
The  quality  is  of  the  very  highest  and  they 
solicit  an  opportunity  to  quote  upon  any  of 
these  materials.  Their  mill  is  one  of  the 
most  modern  in  the  L^nited  States  and  onlv 
the  most  skilled  workmen  are  employed.  The 
Xew  England  Office  is  at  141  Milk  St.,  Boston. 
^^ass..  from  which  all  of  the  Eastern  trade 
will  be  handled. 
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The  new  plant  of  Lawrence  Bros.,  Sterling, 
111.,  manufacturers  of  builders"  hardware,  is 
rapidly  nearing  completion. 

The  Alliance  Brass  &  Bronze  Co.,  of  Alli- 
ance, Ohio  has  let  the  contract  for  a  new 
brass   foundry  40  x  100  feet. 

The  Copeman  Electric  Stove  Company  has 
been  organized  in  Flint,  Mich.,  with  a  capital 
stock  of  $500,000  to  manufacture  an  electric 
heater. 

The  plant  of  the  Electrolytic  Art  Metal  Co.. 
of  Trenton,  X.  J.,  manufacturers  of  silver 
deposit  wares,  has  been  moved  to  Beatty  and 
Adeline  Sts.,  in  that  city. 

The  Regal  Silver  Company,  Bradley  and 
William  Sts.,  Xew  Haven,  Conn.,  are  install- 
ing drop^  hammers  for  the  manufacture  of 
table  cutlery.  Plated  ware  is  also  manufac- 
tured. 

A  plant  will  be  built  by  the  Breed  Mfg.  Co., 
at  Bav  City,  Mich.,  for  thf  manufacture  of 
motor-cycles.  A.  site  has  been  secured  in  that 
city.  This  companv  is  now  located  in  Detroit, 
Mich. 

Albert  A.  Moers,  24-26  Stone  St.,  New  York 
Cit}',  the  well  known  metal  dealer,  is  sending 
out  to  the  trade  an  illustrated  blotter  with 
the  inscription:  "Buy  Tin  from  the  Agent  In- 
dependent of  Any  Syndicate." 

The  Hahn  Brass  Company  of   New    Ham 
burg,   Ont.    Canada   are    now    running    their 
plant  by   electricity,  the  current   for  which   is 
obtained   by   the   system   of   the   Hydroelectric 
Commission. 

The  Hanson  &  Van  Winkle  Co.,  269  Oliver 
St.,  Newark,  N.  J.,  the  extensive  manufactur- 
ers of  plating  supplies  and  equipment  are 
sending  out  to  the  trade  their  Bulletin  No.  105 
describing  the  low  voltage  dvnamos  which 
thev  manufacture.  This  is  a  Bulletin  of  40 
pages  and  in  addition  to  the  dynamos,  a  list 
of  accessories  and  equipment,  such  as  rheo- 
stats, voltmeters,  ammeters  etc.  are  described. 
The  Bulletin  will  be  sent  to  those  who  desire 
it. 

The  Electric  Smelting  &  Aluminum  Com- 
pany, Lockport,  N.  Y.,  have  recently  issued 
a  new  booklet  on  their  "Mineral  Cleaner" 
which  will  prove  of  much  interest  to  those 
who  carry  on  electroplating  or  the  finishing 
of  metals.  The  booklet  gives  the  method  of 
using  the  cleaner  and  the  theory  of  it.  Tes- 
timonials are  likewise  printed  in  it.  This 
booklet  will  be  sent  to  anyone  interested,  and 
all  platers  should  write  for  a  copy  as  it  will 
prove  of  value  to  them. 

The  Acorn  Brass  Mfg.  Co.,  of  Chicago,  III, 
manufacturers  of  a  large  line  of  brass  goods, 
moved  on  Sept.  ist,  to  their  new  factory  and 
offices  in  Aurora,  111.,  where  exceptional  facil- 
ities for  manufacturing  are  had.  Their 
former  factory  had  but  2,000  sq.  feet  of  floor 
space,  while  they  have  60,000  sq.  feet  in  their 
new  plant.  Exceptional  transportation  facili- 
ties are  possessed  by  the  proximity  of  five 
different  railroads  and  four  express  com- 
panies. 


The  Bingham  Mfg.  Co.,  22-  Prospect  St., 
Cleveland,  Ohio  is  contemplating  the  erection 
of  a  plant  for  the  manufacture  of  bronze  car- 
bureters. 

The  Adjustable  Shade  Holder  Co.,  has  been 
organized  in  Bedford,  Ind.,  with  a  capital 
stock  of  $10,000  to  manufacture  lamp  acces- 
sories. 

An  interest  in  the  Metallic  Art  Co.,  125 
Railroad  Ave.,  Newark,  N.  J.,  has  been  pur- 
chased by  Richard  F.  Faux  and  he  will  take 
charge  of  the  factory.  German-silver  toilet 
articles  are  made  by  this  company. 

Acid  users  should  investigate  the  new 
"Nonesuch"  carboy  rocker  made  by  Rockhill 
&  Victor,  114  John  St.,  New  York  City.  This 
rocker  renders  the  emptying  of  acid  a 
pleasure. 

The  Keystone  Bronze  Co.,  New  Brighton, 
Pa.,  are  to  build  a  new  addition  to  their  works 
in  that  city.  A  brass  foundry  2,2  x  50  feet  is 
to  be  built  in  which  oil  furnaces  are  to  be  in- 
stalled. 

Temporary  quarters  have  been  opened  by 
the  Standard  Brass  Foundry  Company  on 
Columbus  Road,  Cleveland,  Ohio.  A'  new 
brass  foundry  for  the  manufacture  of  brass, 
bronze  and  aluminum  castings  is  to  be  built 
when  a  site  has  been  obtained.  The  capital 
stock  of  the  company  is  now  $100,000,  having 
been  increased  from  $50,000. 

The  Oxy-Carbi  Company,  516  Orchard  St., 
New  Haven,  Conn.,  are  sending  out  a  circular 
to  the  trade  announcing  that  they  are  pre- 
pared to  weld  all  kinds  of  metals  by  the  oxy- 
acetylene  process.  They  will  repair  bronze 
statuary,  stove  parts,  steel  tanks,  weld  brass, 
copper  and  aluminum  in  all  forms,  either 
sheet  or  castings. 

The  Spottiswoode  Varnish  Company,  619 
Union  Building,  Newark,  N.  J.,  manufactures 
lacquers  for  use  on  metal  goods  that  are  of 
the  highest  character.  Their  lacquers  are  of 
guaranteed  quality  so  that  consumers  need 
have  no  hesitation  in  placing  a  trial  order 
with  them.  Lacquer  users  should  write  for 
samples  and  prices.  The  works  of  the  com- 
pany are  at  469  New  Jersey  R.  R.  Ave., 
Newark,  N.  J. 

The  Harral  Soap  Company,  465  Green- 
wich St.,  New  York  City,  started  in  business 
years  ago  for  the  purpose  of  making  high- 
grade  soap  specialties.  They  met  with  such 
success  that  they  decided  to  enter  the  manu- 
facture of  metal  soaps.  The  result  is  the 
placing  on  the  market  of  a  number  of  high 
grade  soaps  that  have  met  with  the  approval 
of  trade.  They  manufacture  burnishing  com- 
pound for  tumbling  metal  goods,  fig  cleanser 
for  cleaning  buffing  dirt  and  rouge  from 
metals,  "Klean-Easy"  for  removing  Vienna- 
lime  from  polished  surfaces,  ■"Coco-Tallow" 
chips  for  blanking  and  drawing  metals  and 
soft  castile  compound  for  wire  drawing. 
Samples  will  be  submitted  on  request  and 
platers  should  write  to  them  for  information 
which  will  be  gladly  supplied. 
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H.  J.  Geer,  niaimfacturcr  of  jewelry  novel- 
ties, has  moved  his  factory  from  g  Calender 
St.,  to  II   Snow  St.,  in  Providence,  R.   1. 

The  Eclipse  Gas  Stove  Co.,  of  Rockford, 
111.,  are  to  erect  a  new  addition  to  their  fac- 
tory, and  which  will  be  70  x  80  feet. 

The  Lafayette  Safe  &  Lock  Co.,  Lafayette, 
Ind.  is  about  to  make  an  addition  to  its  plant 
in  that  city.  It  is  expected  that  it  will  be  in 
operation  in  about  two  months. 

The  Union  Cutlery  Company  of  Tidioute, 
Pa.,  are  to  move  their  cutlery  manufacturing 
plant  to  Olean,  X.  Y.,  where  it  is  said  that 
100  hands  will  be  employed. 

W.  F.  Quarters,  the  well  known  electro- 
plater  and  colorer  of  Providence,  R.  L,  has 
removed  his  business  to  14  Blount  St.,  in  that 
city  where  increased  facilities  are  had  for 
carrj'ing  on  his  work. 

The  Rex  Manufacturing  Company  has  been 
organized  in  Providence,  R.  L,  for  the  manu- 
facture of  jewelry,  such  as  fobs,  bracelets  and 
chains.  They  have  commenced  manufactur- 
ing at  14  Blount  St.,  in  that  city. 

The  large  addition  to  the  plant  of  L.  C. 
Smith  &  Bros.,  Syracuse,  X.  Y.,  manufactur- 
ers of  typewriters,  is  progressing  and  it  is 
expected  that  it  will  be  completed  before  the 
first  of  the  year.  When  finished  and  equipped 
with  machinery,  the  capacity  of  the  plant  will 
be  doubled. 

The  Bay  View  Foundry  Company  of  San- 
dusky, Ohio,  manufacturers  of  iron  and  brass 
castings  and  patterns,  have  increased  their 
plant  by  the  addition  of  a  pattern  shop.  The 
well  known  pattern  expert,  A.  G.  T.  Smith, 
has  been  retained  by  the  company  and  will 
take  charge   of  this  department. 

The  Aluminum  Foundrv  Company,  recently 
incorporated  in  Sebring,  Ohio,  to  manufacture 
aluminum  castings  and  other  aluminum  goods, 
have  let  the  contract  for  the  erection  of  their 
new  plant.  It  will  consist  of  a  brick  foundrv 
building,  50x150  feet.  The  company  will 
make  aluminum  castings  for  the  jobbing  trade 
and  aluminum  cooping  utensils. 

The  Davis-Bournonville  Company,  90  West 
St.,  Xew  York  City  and  515  Lafiin  St.,  Chica- 
go, III.,  are  sending  out  to  the  trade  their 
August  edition  of  "Autogenous  Welding"  in 
which  is  contained  some  extensive  and  valua- 
ble information  in  regard  to  oxy-acetylene 
welding.  This  pamphlet  will  be  sent  gratui- 
tously  to   those   who   are    interested. 

A  new  company  has  been  formed  by  G.  D 
Jenison,  foreman  plater  and  chemist  of  the 
Faries  Mfg.  Co.  of  Decatur,  111.,  for  the  man- 
ufacture of  a  solution  for  producing  a  gun- 
metal  finish  on  brass  work  such  as  automobile 
work  etc.  It  is  claimed  that  this  finish  will 
not  peel  or  crack  and  is  a  black  that  is 
very  durable.  The  new  company  is  called  the 
Gun  Metal  Finish  Companv  and  the  material 
will  be  handled  by  the  Reckley-Ralston  Com- 
pany of  Chicago,  111.,  dealers  in  automobile 
supplies. 


The  factory  of  the  Charles  A.  Beimett 
Silver  Company  at  Taunton,  Mass.,  matuifac- 
turers  of  silver  plated  hollow-ware,  was  dam- 
aged by  fire  on  August  21st.  to  a  considerable 
extent.  It  is  supposed  that  the  fire  was  caused 
by  spontaneous  combustion. 

The  Dake  Engine  Company  of  Grand 
Haven,  Mich,  has  recently  increased  its  brass 
foundry  department  and  is  now  prepared  to 
make  brass  and  bronze  castings  for  the  job- 
bing trade  up  to  5  tons  in  weight.  Large  iron 
castings  are  also  made  and  the  iron  foundry 
has    likewise   been    increased    in    size. 

The  business  of  the  Precision  Die  Casting 
Companv  of  Syracuse,  X.  Y.,  manufacturers 
of  die  castings  has  been  taken  over  by  a  new- 
company  called  the  Holmes  &  Morris  Mfg 
Co.,  recently  organized  for  this  purpose.  F. 
R.  Holmes  is  the  owner  of  the  Precision  Die 
Casting  Co.  The  location  of  the  company  is 
at  402  South  Franklin  St. 

The  Nashville  Adding  Machine  Company, 
recently  incorporated  in  Nashville,  Tenn.,  to 
manufacture  an  adding  machine,  has  taken 
the  factory  formerly  occupied  by  the  Hinds 
Shoe  Company  in  that  city  and  manufacturing 
will  be  commenced  as  soon  as  possible.  The 
adding  machine  is  the  invention  of  Charles 
Wales  and  it  is  expected  that  it  can  be  placed 
on  the  market  in  the  spring  of  1912. 

Hemming  Bros.  Inc.,  Bradley  and  William 
Sts.,  X''ew  Haven,  Conn.,  manufacturers  of 
cutlery  grinding  machinery,  have  purchased 
the  business  of  the  Charles  Greiner  Company 
of  that  city,  manufacturer  of  automatic  wire 
straightening  machinery,  grinding  and  polish- 
ing machinery  and  riveters  and  will  contimie 
the  manufacture  of  the  machines  as  hereto- 
fore. 

The  International  Flux  Company,  manufac- 
turers of  foundry  fluxes,  is  to  erect  a  larg.^ 
factory  in  Evansville.  Ind.,  for  the  compound- 
ing and  manufacture  of  fluxes.  The  mines 
of  the  company  are  in  Hardin  County,  111. 
The  president  of  the  company,  M.  Jowett,  was 
granted  a  patent  oiNfluxes  for  iron  and  brass 
in  1910  and  the  products  will  be  manufactured 
under  this  patent. 


Personal. 


W.  Scott  Thomas,  for  tiie  iiast  13  years  in 
charge  of  the  \\'estern  branch  of  the  T.  W. 
Paxson  Company,  the  manufacturers  of 
foundry  supplies  in  Philadeliihia,  Pa.,  has 
taken  charge  of  the  Eastern  branch  of  the 
company  in  Providence,  R.  I.  Mr.  Thomas 
will  be  assisted  by  William  T.  Nicholson. 

George  T.  Frankenburg,  formerly  outside 
foreman  of  the  Cambria  Steel  Co.,  Johnstown. 
Pa.,  has  been  appointed  superintendent  of  the 
Columbus  Brass  Company  of  Columbus,  Ohio. 

George  E.  Mathies  of  the  Seymour  Mfg. 
Co.,  of  Seymour,  Conn,  has  been  elected 
vice-president  of  the  Hopkins  &  .Allen  Arms 
Company  of  Norwich,  Conn.,  manufacturers 
of  fire-arms. 
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Cxirrent  Metal   and  Sxipply  Prices. 


These  Prices  are  net  and  are  for  moderate  quantities.       Smaller    quantities   command   higher 

prices.       Prices  subject  to  fluctuation. 

Lead,    Red    .., tt)-  -12 

Lead,   Yellow  Oxide    (Litharge)    ..lb.  .12 

Liver  of   Sulphur,    see   Potassium   Sulphide. 


Acetone,    pure,    98-99% ^■ 

Acid,    Acetic,   pure,    30% .T?' 

Acid,  Arsenious   (.  \Vhite    Arsenic)    Vb. 

Acid,    Benzoic     JJ. 

Acid,  Boracic   (Boric),  pure rb- 

Acid,   Hydrochloric,    see  Acid,   Muri- 
atic. 

Acid,    Hydrofluoric,    30% m. 

Acid,   Hydrofluoric,    50% m- 

Acid,    Muriatic,    20° ro. 

Acid,    Muriatic,   c.   p.,   20= m. 

Acid,    Nitric,    38° Jd. 

Acid,    Nitric,    40° \»- 

Acid,    Nitric,    42° TO. 

Acid,    Nitric,    c.   p JP- 

Acid,     Sulphuric,    66° m. 

Acid,    Sulphuric,    c.    p id. 

Alcohol,     Wood gal. 

Alcohol,    Denatured    &al. 

Alum      !?• 

Ammonium    Sulphate    m. 

Aluminum,   Metallic,   in  Ingots    ...TO. 
Aqua-Fortis,   see  Acid,   Nitric. 
Ammonia     Water    (Aqua- Ammonia), 

It). 

Water    (Aqua- Ammonia), 

lb. 

Water,   c.   p lb. 

Carbonate,    lump ib. 

Chloride       (Sal-Ammo- 

lb. 

Hydrosulphuret    lb. 

Sulphate    lb. 

Suphocyanate    lb. 

gal. 

lb. 


.22 

.07 
.20 
.55 
.12 


.04 
.10 
.02 

.07 

.05% 

.05% 

.061/4 

.08 

.01% 

.06 

.50 

.55 

.04 

.07 

.2  0 


.04% 


20° 
Ammonia 

26° 
Ammonia 
Ammonium 
Ammonium 

niac) 
Ammonium 
Ammonium 
Ammonium 
Amyl  Acetate 
Antimony      .... 

Arsenic,    Metallic    • -ip. 

Arsenic,   White    (Acid  Arsenious)    lb. 
Argols,  White   (Cream  of  Tartar)   Ib. 

Asphaltum,     Commercial     lb. 

Asphaltum,    Egyptian    (Bitumen)    lb. 

Benzine     Sal. 

Benzol,    Pure    S^a. 

Bismuth,    Metallic     rb. 

Bitumen,  see  Asphaltum. 
Blue-Vitriol,   see  Copper  Sulphate. 
Borax,   Crystals  or  Powdered    ....lb. 
Borax   Glass    lb- 
Cadmium,   Metallic    m. 

Carbon    Bisulphide    Ib. 

Calcium       Carbonate       (Precipitated 

Chalk)      lb 

Chrome-Green     lb- 
Copper,   Lake     (carload)    lb. 

Copper,    Lake'  (cask)     lb. 

Copper,    Electrolytic,    (carload)     ..lb. 

Copper    Electrolytic,    (cask)    lb. 

Copper".    Casting,    (carload)     Hd. 

Copper,   Casting,    (cask)    lb. 

Copper  Acetate  (Verdigris)    Ib 

Copper   Carbonate,    dry    

Copper   Sulphate    (Blue-Stone) 

Copperas,   see  Iron   Sulphate. 

Corrosive  Sublimate,   see   Mercury  Bichloride. 

Cream-Tartar,    see   Potassium   Bitartarate. 

Cryolite     lb. 

Cyanide,  see  Potassium  Cyanide. 

Dextrin     lb. 

Emery    Flour    lb. 

Emery,   F  F  &  F  F  F lb. 

Flint,    powdered     lb. 

Fluor-Spar     lb. 

Fusel-Oil      gal. 

Gold  Chloride   dwt. 

Gum    Copal    lb. 

Gum    Guiacum    lb. 

Gum    Mastic    lb. 

Gum     Sandarac    lb. 

Gum    Shellac,    brown    lb. 

Gum   Shellac,  white    lb. 

Iron    Perchloride    lb. 

Iron    Sulphate    (Copperas)    lb. 

Lead  Acetate   (Sugar  of  Lead)    .  .  .Ib. 
Lead.    Pig    lb. 


.lb. 
.Ib. 


.06% 

.08 

.15 

.12 

.30 

.07 

.50 
3.00 

.08% 

.15 

.20 

.31 

.05 

.30 

.15 

.75 
2.00 


.10 
.35 
.75 
.10 

.10 
.50 

.12% 
.12  7/8 
- 1 2 1/2 
.12  3^ 
12% 
12% 
.35 
.25 
.09 


.12 

.15 

.04 

.03 

.01 

.01% 

.00 

.60 

.30 

.26 

.70 

.35 

.50 

.60 

.25 

.05 

.16 

.041.4 


.93 

.47^ 
1.50 
1.80 

.OS 
.60 
.50 
.45 
.12 


Manganese,  Ferro,   80%    lb.  .10 

Manganese,  Metallic,   pure   lb.  .75 

Magnesium,    Metallic    lb.  1.50 

Mercury  Bichloride  (Corrosive  Sub- 
limate)       lb. 

Mercury,    Metallic     (Quicksilver)     Hj. 

Mercury   Nitrate    lb. 

Mercury   Oxide,   yellow    lb. 

Nickel  and  Ammonium  Sulphate 
(Double    Salts)     lb. 

Nickel  Carbonate,  dry    lb. 

Nickel   Chloride    lb. 

Nickel    Metallic    lb. 

Nickel    Sulphate    (Single    Salts)    ..lb. 

Nitre    (Saltpetre),   see  Potassium   Nitrate. 

Oil  of  Vitriol,  see  Acid,  Sulphuric. 

ParafRne     lb. 

Phosphorus,    yellow    Ib. 

Phosphorus,    red    lb. 

Pitch     lb. 

Plaster  of  Paris,  Dental bbl. 

Platinum    Chloride    oz. 

Platinum    Metallic    oz. 

Potash-by- Alcohol,    in    sticks Ib. 

Potash,  Caustic  (Potastslum  Hy- 
drate)        lb. 

Potassium   Bichromate    lb. 

Potassium  Bitartarate  (Cream  of 
Tartar)      lb. 

Potassium  Carbonate    (Pearlash)   lb. 

Potassium  Chlorate    lb. 

Potassium    Cyanide    lb. 

Potassium    Iodide    lb. 

Potassium  Nitrate  (Nitre  or  Salt- 
petre)        lb. 

Potassium    Permanganate    lb. 

Potassium,  Red  Prussiate   Ib. 

Potassium,   Yellow  Prussiate    ....lb. 

Potassium  Sulphide  (Liver  of  Sul- 
phur)      lb, 


.15 

.40 

1.10 

.05 

4.00 

25.00 

44.50 

.50 

.0» 
.14 

.31 

.10 

.15 

.25 

2.25 

.10 
.17 
.60 
.24 

.15 

PotassTum  Sulphuret,  see  Potassium  Sulphide. 

Potassium    Sulphocyanate    lb.  .70 

Pumice,    Ground    lb.  .05 

Quartz,    Powdered     lb.  .01 

Rosin,     Yellow lb.  .04 

Sal-Ammoniac,  see  Ammonium  Chloride. 
Sal-Soda,  see  Sodium  Carbonate. 

Silver    Chloride,    dry oz.  .75 

Silver    Cyanide    oz.  1.00 

Silver.    Fine    oz.  .-52% 

Silver   Nitrate,    crystals    oz.  .50 

Soda- Ash      lb.  .05 

Sodium  Biborate,  see  Borax. 

Sodium    Bisulphite lb.  .15 

Sodium  Carbonate    (Sal-Soda),   crys- 
tals      lb.  .02 

Sodium    Hydrate    (Caustic    Soda)    Ib.  .05 
Sodium   Hydrate    (Caustic   Soda)    by 

Alcohol    (in   sticks)     lb.  .45 

Sodium    Hyposulphite     ("Hypo")     lb.  .04 

Sodium    Metallic    lb.  .90 

Sodium     Nitrate     Ib.  .05 

Sodium   Phosphate    Ib.  .09 

Sodium    Silicate    (Wa'ier-Glass)    .  .Ib.  .04 

Soot,    Calcined    lb.  .15 

Spelter,  see  Zinc. 

Sugar  of  Lead,  see  L  sad  Acetate. 

Sulphur    (Brimstone)     in    lump    ..lb.  .05 

Tin     Chloride    lb.  .43 

■Pill.     .Metallic     11).  .42^4 

Turpentine,    Venice    lb.  .35 

Verdigris,   see  Copper  Acetate. 

Water,    Distilled    gal.  .15 

Water-Glass,  see  Sodium  Silicate. 

Wax,   Beeswax,   yellow    Ib.  .45 

Wax.    Carnauba    lb.  .70 

Whiting   (Ground  Chalk)    Ib.  .02 

Zinc    Carbonate,    dry    Ib.  .19 

Zinc    Chloride     lb.  ,12 

Zinc,    Sulphate     lb.  .06 

Zinc,     (spelter  I      11).  06 
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Fallacy  of  Smelting  Tin-Dross 
in  a  Small  "Way. 


The  high  price  of  tin  leads  to  economy. 
Those  who  carry  on  tinning,  or  melt  solder, 
liabbitt-metals,  britannia-metal  or  other  tin 
alloys,  all  have  more  or  less  dross  and  this,  of 
course,  represents  considerable  money.  It  is 
quite  natural,  therefore,  that  the  producer 
should  desire  to  reclaim  the  tin  from  the 
dross. 

Like  many  other  metallurgical  operations, 
the  smelting  of  tin  dross  or  tin  alloy  drosses 
requires  appliances  not  found  in  the  establish- 
ment doing  tinning  or  melting  the  tin  alloys, 
and  for  this  reason  the  reclaiming  of  the  tin 
from  the  drosses  is  an  operation  that  can 
hardly  be  carried  out  by  those  who  are  not 
equipped  for  it.  Neither  can  it  economically 
be  carried  out  in  a  small  way  and  a  large 
amount  must  be  treated.  In  this  connection, 
however,  it  may  be  said  that  the  producer  of 
the  dross  may  reclaim  a  portion  of  the  tin  or 
tin  alloy  in  it  by  the  simple  process  of  "sweat- 
ing", but  the  rest  must  be  treated  in  the  reg- 
ular way  by  those  who  are  supplied  with  the 
equipment. 

Dross  consists  of  a  mixture  of  metal,  usual- 
ly in  the  form  of  fine  shot  or  pellets,  and 
o.xide.  The  proportion  of  the  two  varies  to 
a  large  extent  as  it  depends  upon  the  care  in 
skimming  the  molten  metal.  It  is  easy  to 
waste  the  metal  by  skimming  too  much  off  so 
that  by  the  appearance  of  such  dross  one 
would  imagine  it  to  be  practically  all  metal. 
The  average  dross,  however,  does  not  contain 
much  metal  except  in  the  form  of  shot 

The  "sweating"  of  the  dross  is  carried  out 
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by  placing  it  on  an  iron  pan,  inclined  so  that 
the  metal  will  run  off  at  one  corner  when 
melted.  A  pot  or  ladle  is  placed  under  this 
corner.  A  fire  is  built  underneath  and  the 
dross  heated  for  some  time.  When  it  becomes 
hot  enough  to  melt  the  tin,  the  mass  is  stirred 
with  an  iron  rod  so  as  to  unite  the  particles  of 
tin.  This  stirring  is  continued  from  time  to 
time  until  all  the  metal  shot  have  united.  As 
they  unite  they  form  a  larger  mass  which 
finally  runs  down  into  the  pot  underneath  the 
pan. 

The  mass  that  remains  is  practically  all 
oxide  and  must  be  smelted  in  a  large,  special 
reverberatory  furnace,  heated  by  soft  coal  or 
oil  and  with  fine  coal  and  a  flux  in  order  to 
reduce  the  tin  to  metal.  Such  a  furnace  is 
too  expensive  to  warrant  its  installation  ex- 
cept by  those  who  have  occasion  to  smelt  large 
quantities  of  dross. 

Pure  oxide  of  tin,  when  free  from  metal, 
will  contain  78.87c  of  metal,  but  the  fine  oxide 
or  dross  will  run  more  in  tin  content  on  ac- 
count of  the  presence  of  small  or  minute  shot 
in  it.  When  one  takes  into  consideration  the 
price  that  can  be  obtained  for  such  dross 
from  the  regular  dross  smelters,  it  will  easily 
be  understood  that  dross  melting  in  a  small 
way  is  not  profitable.  The  use  of  a  crucible, 
with  charcoal  and  a  flux  in  place  of  the  large 
reverberatory  is  not  economical  for  the  reason 
that  the  flux  attacks  the  crucible  strongly  and 
soon  ruins  it. 


Note    on     Prevention     of    Spot- 
ting Out  of  Plated  "WorR. 

From  the  number  of  instances  that  have  re- 
cently come  to  our  notice,  we  have  come  to 
the  conclusion  that  many  cases  of  spotting-out 
may  be  overcome  by  a  good  rinsing  in  clean 
water.  This  rinsing  in  realit}',  becomes  a 
soaking  and  it  will  be  found  very  efficacious. 
The  average  plater,  when  he  has  work  which 
does  not  bother  him  by  spotting  out,  simply 
passes  the  work  through  the  rinse  water  in  a 
hurried  manner  and  this  suffices  to  remove 
the  "film  of  plating  solution  on  the  surface. 

In  the  case  of  porous  work,  like  gray-iron 
or  malleable-iron  castings,  this  hurried  rinsing 
or  "swishing"  will  not  serve  to  remove  the 
plating  solution  from  the  pores.  Then 
spotting-out  follows.  The  rinsing  should  be 
merged  into  a  soaking  and  the  work  soaked 
in  hot  water  for  some  time  so  35  to  give  the 


solution  in  the  pores  of  the  metal  a  chance  to 
work  out.  The  water  should  be  clean.  Some 
platers  have  found  that  alternate  soaking  in 
hot  and  cold  water  is  more  efficacious  than  in 
hot  water  alone  as  it  serves  to  "pump",  so  to 
speak,  the  solution  from  the  pores. 

While  this  soaking  in  water  will  not  cure 
obstinate  cases  of  spotting-out,  it  will  over- 
come many  of  the  milder  ones  which,  in 
reality,  should  not  spot  at  all  when  the  rinsing 
is  well  carried  out.  W'e  find  that  insufficient 
rinsing  is  a  very  common  error  in  the  plating 
room. 


Is     Aluminum     Doomed     for 
Automobile  Castings? 


It  is  reported  that  one  of  the  largest  auto- 
mobile companies  in  the  United  States  is  now 
experimenting  with  a  pressed  sheet  steel  crank 
case  for  use  in  place  of  the  customary  alum- 
inum casting,  now  so  extensively  employed  by 
automobile  manufacturers.  With  this  manu- 
facturer a  large  stamping  company  is  co- 
operating and  the  reports  are  that  the  exper- 
iment bids  fair  to  be  successful.  The  job  is 
a  large  one  from  a  pressed  steel  standpoint, 
but  when  one  realizes  the  extent  to  which  the 
use  of  pressed  steel  has  been  carried  in  rail- 
road work  it  may  not  seem  so  tremendous 
after  all,  and  particularly  when  it  is  realized 
what  help  oxy-acetylene  or  electric  welding 
can  offer. 

As  a  structural  material,  aluminum,  of 
course,  has  not  been  particularly  attractive, 
and  in  addition  castings  are  being  looked  upon 
with  less  and  less  favor  by  automobile  manu- 
facturers, so  that  aluminum  really  has  been 
■"tolerated"  for  want  of  something  better. 
Bronzes  and  other  strong  metals  are  too 
heavy.  The  use  of  sheet  metal  may  result 
in  some  revelations  and  some  excellent  work 
of  this  kind  has  already  been  done  in  rear 
a.xle  housings.  It  is  the  only  material  that  can 
compete  with  aluminum  as  far  as  weight  is 
concerned  and  if  the  sheet  steel  crank  case 
becomes  a  reality,  aluminum  will  not  be  used 
for  this  purpose,  although  for  other  parts  of 
the  automobile,  where  dust  and  dirt  are  to  be 
kept  out  there  is  no  reason  why  it  should  not 
be  permanent. 

It  looks,  however,  as  if  the  pressed  steel 
people  were  to  attack  the  field  and  the  matter 
is  of  much   interest. 
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L'Ocal  SHrinKag'e  in  Steatn-Metal  Valves  and  Its 

Cause. 


Valve  manufacturers  wliu  use  scrap  metal 
metals  for  making  the  bodies  of  their  valves, 
and  many  of  them  now  do  for  the  •  cheaper 
class  of  goods,  occasionally  find  that  their 
castings  have  a  kind  of  local  shrinkage  which 
makes  its  appearance  from  time  to  time,  al- 
though not  always.  The  fact  that  it  does  not 
occur  regularly  indicates  that  the  gating  of 
the  pattern  is  not  at  fault  and  one  would 
then  naturailv  think  tliat  eitlicr  tlie  heat  of  the 


sizes  of  valves.  Xew  metal  was  then  tried 
and  it  was  found  that  the  shrinkage  disap- 
peared and  the  regular  percentage  of  perfect 
castings  was  obtained. 

For.  this  reason,  it  was  assumed  that  the 
ingot  composition  was  the  cause  of  the  trou- 
ble and  an  investigation  proved  it  to  be  so. 
Tlie  composition  seemed  to  be  good  for  ordi- 
nary work  and  even  for  smaller  valves,  but 
when   it  came  to  tliis  size  or  larger,  the  local 


Fig.   I.     The  Steam-iMetal  Valve.  Showing  the  Local  Shrinkage  on  the  Inside  of  the  "Hex. 


molten  metal  at  the  time  of  pouring,  or  the 
mi.xture  might  be  at  fault.  In  such  instances, 
it  may  be  said,  the  mixture  will  usually  be 
found  at  fault. 

.\n  illustration  of  this  kind  of  shrinkage  is 
herewith  shown  in  Figs,  i  and  2.  The  valve 
manufacturer  found  that  his  valves  of  a  cer- 
tain size  (2  in.  globe  valves)  were  coming 
with  a  local  shrinkage  in  them  for  a  whole 
day.  He  had  used  the  same  pattern  f(jr  a 
long  time  without  difficulty  and  had  never  liad 
the  same  kind  of  shrinkage  before.  Various 
pouring  temperatures  were  tried  but  the 
results  were  no  better.  Ingot  composition 
was  being  used  and  this  had  be»Mi  found  satis- 
factory   for   the    other    i)arts    and    for    sm;iller 


slirinkage  took  place.  Chemical  analysis  re- 
vealed the  cause  of  the  trouble  and  this  was 
found  to  ])e  in  the  lack  of  sufficient  tin.  Tin 
as  well  known,  has  a  tendency  to  reduce  the 
shrinkage  of  copper  alloys  and  in  the  so- 
called  steam-metals,  composed  of  copper,  tin, 
zinc  and  lead,  it  has  the  two-fold  purpose  of 
hardening  and  strengthing  the  mixture,  and 
also  (although  not  generally  appreciated)  of 
|)reventing  excessive  or  local  shrinkage.  In 
the  case  of  the  valve  herewith  illustrated 
there  was  not  sufficient  tin  to  hold  the  casting 
up.     .\n  analysis  of  the  valve  gave  as  follows: 

Tin    3.15^' 

\\  hile  tiiis  amount  of  tin  answers  for  ordi- 
nary   composition    where   cost   is   a    matter   of 
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consideration,-  in  the  case  of  a  valve  body 
it  is  hardly  sufficient.  The  best  steam-metal 
manufacturers  add  from  7  to  8  per-cent  of  tin 
to  their  steam  metal  mixtures  and  they  then 
have  a  strong  metal  and  one  that  will  not 
shrink  locally  as  the  valve  herewith  illustrated 
did.  It  may  be  of  interest  to  know  that  the 
maker  of  the  valve  shown  overcame  his  diffi- 
culty by  the  addition  of  more  tin. 

In  conclusion  let  it  be  said  that  if  a  valve 
manufacturer  finds  that  his  castings  are  com- 
ing with  a  local  shrinkage  of  the  nature  here- 
with shown,  it  indicates  that  too  little  tin  has 
been  used  in  his  mixture  and  more  should  be 


FrencH  MetHod  of  Melting  and 
Casting  Bronzes. 


In  melting  bronzes,  Brunet  (in  !a  Foiideric 
Moderne)  recommends  piling  the  lumps  of 
copper  lightly  in  the  crucible,  to  leave  room 
for  expansion,  further  quantities  in  a  hot  con- 
dition being  added  as  the  copper  becomes 
pasty.  When  all  the  charge  is  in,  the  metal 
is  heated  up  until  it  no  longer  adheres  to  an 
inserted  iron  rod,  whereupon  the  tin  and 
zinc  are  added,  also  in  a  heated  state.  With 
bronzes  high  in  tin  the  metal  should  never  be 
allowed   to   become   pasty   during   alloying,   or 


Fig.  2.     The  "Hex"  Cut  Away  Showing  the  Manner  in  Which  the  Shrinkage  Occurs. 


used  to  avoid  it.  The  tin,  therefore,  in  a 
steam-metal  mixture  has  an  advantage,  in  ad- 
dition to  strengthening  and  hardening  the 
mixture,  of  lessening  the  shrinkage,  particu- 
larly of  a  local  nature. 


A  recent  experiment  in  copper  melting  in  an 
electric  furnace  produced  a  peculiar  physio- 
logocal  action.  Some  5,000  lbs.  of  pure  elec- 
trolytic copper  were  melted  in  a  3  phase  arc 
furnace.  After  a  few  hours  all  of  the  10  men 
employed  experienced  difficulty  in  breathing. 
For  the  following  24  hours  the  men  were  at- 
tacked with  a  severe  nausea  followed  by  a 
soreness  of  the  entire  system  similar  to  that 
of  acute  grippe. 


the  bronze  will  always  be  unsound.  To  pre- 
vent loss  of  zinc  by  volatilization,  that  metal 
should  be  added  alternately  with  the  tin,  which 
combines  with  it,  the  whole  then  undergoing 
dilution  in  the  copper.  After  incorporating 
the  mixture  0.02  per  cent,  of  phosphorus  is 
added,  and  the  ftiass  is  covered  with  crushed 
charcoal.  Bell  metal,  being  poured  at  a  rela- 
tively low  temperature  should  be  allowed  to 
cool  down  in  the  furnace  to  cherry-red  heat. 
Bronze  88:10:2  is  poured  at  bright  orange 
heat,  and  the  same  applies  to  bronze  90:10 
.Air  nnist  be  excluded  from  all  i.igh  copper 
l)ronzes  by  a  covering  of  dry  sand.  The  addi- 
tion of  2  per  cent,  of  zinc  is  advisable  in  all 
cases,  since  the  flame  of  this  metal  is  an  indi- 
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cation  that  the  proper  pourint;-  temperature  of 
the  alloy  has  been  reached.  In  making  phos- 
phor bronzes  the  chief  point  is  to  add  the 
phosphorus  at  an  early  stage,  the  resulting 
rise  in  temperature  facilitating  the  melting  of 
the  subsequently  added  metal.  The  most 
suitable  pouring  temperature  varies  with  the 
amount  of  phosphorus,  and  may  be  ascertain- 
ed by  plunging  a  small  test-bar  of  iron  into 
the  crucible. 


Carbonate    of    NicKel,   Ho^v    to 

MaKe     It    and     Its    Use    in    a 

NicKel    Plating    Solution. 


An  £xl\ibition  of  Non-Ferrous 
Metal  Products. 


Announcement  is  made  that  an  exhibition 
of  non-ferrous  metals  will  be  held  in  London, 
England  in  the  spring  of  1912.  This  will  be 
the  first  exhibition  of  this  kind  that  has  ever 
taken  place  and  is  to  be  under  the  auspices  of 
the  Institute  of  Metals,  which  has  done  so 
much  good  in  tlie  dissemination  of  metallur- 
gical knowledge. 

The  exhibition  will  be  called  the  "Interna- 
tional Exhibition  of  Xon-Ferrous  Metals", 
and  will  be  held  in  the  Royal  Agricultural 
Hall,  Islington,  London,  England  on  May  6th. 
to  i8th,  1912.  The  president  of  the  Associa- 
tion conducting  the  exhibition  is  Sir  Gerard 
Albert  Muntz,  Bart,  of  the  Muntz  Metal  Co. 
of  Birmingham,  England  and  the  president 
of  the  Institute  of  Metals. 

An  extensive  variety  of  products  of  a  non- 
ferrous  nature  is  to  be  exhibited,  and  will 
comprise  not  onlj'  raw  materials,  but  manu- 
factured products  of  all  kinds.  Products 
made  of  sheet  metal,  wire  and  tubing,  cast- 
ings, forgings,  metal  working  machinery, 
solders,  electroplated  goods  and  all  kinds  of 
appliances  and  articles  used  in  the  non- 
ferrous  metal  trades  are  to  be  on  exhibition. 

Many  of  the  spaces  have  already  been  taken 
and  the  manager  in  charge  of  the  exhibits  is 
F.  W.  Bridges,  119  Finsbury  Pavement,  Lon- 
don, E.  C.  England  to  whom  communications 
should  be  addressed.  We  believe  many  man- 
ufacturers in  the  United  States  will  avail 
themselves  of  the  opportunity  to  display  their 
wares. 


Tlie  use  of  brass  for  automobile  work  is 
now  practically  limited  to  ornamental  work 
and  about  the  only  requirement  is  that  it  shall 
be  yellow  and  take  a  good  polish. 


]''or  neutralizing  the  excess  of  free  acid  in 
a  nickel  plating  solution  carbonate  of  nickel 
is  the  best  kind  of  material  as  it  introduces  no 
foreign  matter  into  the  bath.  Hydroxide  of 
nickel,  made  by  precipitating  sulphate  of 
nickel  by  caustic  soda  has  been  recommended 
by  some  writers,  and  is  equally  as  good  as  the 
carbonate  of  nickel,  but  it  is  quite  difficult  to 
make.  It  is  a  slimy,  pa.sty  substance  when 
precipitated  tliat  is  almost  impossible  to  filter 
and  wash  clean.  It  is  not  to  be  recommended 
on  this  account. 

When  carbonate  of  nickel  is  added  to  a 
nickel  plating  solution  containing  free  sul- 
phuric acid,  the  acid  dissolves  it,  forming  sul- 
phate of  nickel  and  allowing  the  carbonic  acid 
gas  to  escape.  In  this  manner  it  is  possible 
to  regenerate  an  old  nickel  solution  so  that 
it  is  brought  back  to  its  original  condition. 

The  common  difficulty  with  nickel  solutions, 
especially  when  run  with  too  few  anodes,  is 
its  becoming  acid.  The  nickel  deposits  from 
the  solution,  is  not  replenished  from*  the 
anodes,  and  tlie  sulphuric  acid  in  the  sulphate 
of  nickel  of  the  double  nickel  salts  is  set  free. 
This  constantly  accumulates  so  that  the  work 
being  plated  gases  very  freely  and  the  nickel 
deposit  is  slow  in  forming.  A  still  further 
condition  is  that  the  nickel  will  refuse  to  de- 
posit. Such  a  solution  needs  only  carbonate 
of  nickel  to  neutralize  the  free  sulphuric  acid 
and  return  it  to  its  original  and  good  condi- 
tion. Some  platers  use  ammonia  and  this,  of 
course,  will  answer  for  a  time;  but  if  added 
frequently  so  much  sulphate  of  ammonia  is 
formed  that  it  becomes  excessive.  When  the 
ammonia  is  added  to  the  solution  containing 
free  sulphuric  acid,  only  sulphate  of  ammonia 
is  formed  and  this  is  not  wanted.  With  the 
carbonate  of  nickel,  however,  nickel  is  intro- 
duced and  this  is  desired. 

The  indications  of  a  solution  that  needs  car- 
bonate of  nickel  are  as  follows : 

I.  Work  gases  freely  under  the  ordinary 
current  strength. 

J.     Deposition  of  the  nickel  is  slow. 

3.  Xickel  deposit  is  apt  to  burn  at  the 
edges. 
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4.  Iron  and  steel  work  are  frequently 
pitted. 

5.  Impossible  to  obtain  a  heav\'  deposit. 
To  adjust  such  a  solution,  the  carbonate  of 

nickel  is  added  directly  to  the  solution,  with 
stirring,  until  no  more  will  dissolve.  It  has 
the  direct  advantage  that  an  excess  will  do  no 
harm  as  it  will  not  dissolve,  falling  down  to 
the  bottom  of  the  tank  and  remaining  like  so 
much  dirt.  It  is  not  advisable,  however,  to 
add  too  much  as  it  is  very  easy  to  ascertain 
when  just  the  right  quantity  has  been  intro- 
duced. 

To  make  the  carbonate  of  nickel,  proceed  as 
follows.     Take : 

Water     i  gallon 

Sulphate   of   Xickel    8  oz. 

Dissolve  in  the  water  when  heated  to  nearly 
boiling.  The  sulphate  of  nickel  is  the  so- 
called  "single-salts"  and  the  "double-salts"  of 
sulphate  of  nickel  and  ammonia  should  not  be 
used,  as  the  soda  subsequently  added  will 
liberate  the  ammonia  and  will  dissolve  some 
of  the  carbonate  of  nickel  formed. 

-Make  up  a  second  solution  as  follows  : 

Water    i  gallon 

Carbonate  of   Soda    i  lb. 

Heat  nearly  to  boiling  and  add,  little  by 
little  to  the  sulphate  of  nickel  solution.  This 
will  give  a  green  precipitate.  Add  the  car- 
bonate of  soda  solution  until  no  more  green 
precipitate  forms.  While  the  addition  of  the 
carbonate  of  soda  is  being  made  the  whole 
should  be  stirred  with  a  wooden  stick.  The 
precipitation  can  Jje  carried  out  in  a  barrel  or 
stone-crock  according  to  the  volume  used. 

-Allow  the  solution  to  settle,  siphon  off  the 
clear  solution,  pour  fresh  hot  water  on  the 
green  carbonate  of  nickel  in  the  bottom  of  the 
barrel  and  stir  up.  -Allow  to  settle  and  again 
siphon  off  the  clear  solution.  Repeat  this  sev- 
eral times  and  pour  the  carbonate  of  nickel 
on  a  cloth  filter  to  remove  the  last  of  the  solu- 
tion. When  completely  drained  out,  pour  hot 
water  over  it  several  times  and  allow  to  run 
out  each  time.  This  serves  to  wash  out  all 
foreign  matter. 

The  carbonate  of  nickel  thus  obtained  is  a 
green,  pasty  mass  and  it  should  be  kept  in  this 
condition.  It  should  not  be  allowed  to  dry,  as 
it  then  becomes  hard  and  lumpy  and  will  not 
dissolve  well.  The  v\-et  condition  is  the  best 
and  as  such  is  called  "plastic  carbonate  of 
nickel." 


Disting'uisHing  AVKite-Bratss 
from  Babbitt-Metal. 


By  H.  D.  GeKret. 


The  following  method  of  distinguishing 
between  white-brass  and  babbitt-metal  may 
not  generally  be  known  and  will,  perhaps,  be 
appreciated  by  some  of  the  readers. 

W  Iiile  the  writer  was  engaged  as  chemist 
for  tiie  E.  R.  Thomas  Alotor  Co.,  of  Buffalo, 
X.  v.,  shipments  of  Parsons'  White-Brass 
and  Superior  Babbitt-AIetal  had,  in  some 
manner,  been  placed  together  in  the  same 
stock  bin.  The  parts  in  question  were  exactly 
of  the  same  size  and  form,  differing  only  in 
composition. 

Parson's  \\'Iiite-Brass  contained  the  follow- 
ing : 

Tin     68.0% 

Zinc      30.0% 

Copper 2.0% 

Superior  Ba])l)itt-Aletal  had  the  following 
composition  : 

Tin     92.6% 

-Antimony     3-7% 

Copper    3.7% 

The  laborator}'  was  called  upon  to  separate 
the  parts  and  it  was  found,  if  a  drop  of  strong 
nitric  acid  be  placed  on  Superior  Babbitt 
-Metal,  a  very  dark  colored  ring  is  immediately 
formed  around  the  edge  of  acid.  The  treat- 
ment of  the  Parson's  White  Brass  by  the  same 
acid  causes  merely  a  slight  discoloration.  By 
this  means  the  entire  lot  was  separated  with- 
out destroying  e\en  a  single  piece. 


-An  alloy  of  equal  parts  of  nickel  and  alum- 
inum is  subject  to  spontaneous  disintegration. 
.\n  ingot  of  this  alloy  will  disintegrate  to  a 
powder  in  a  few  months  by  simply  .standing 
in  the  air.  The  disintegration  is  not  caused 
by  oxidation  for  the  alloy  in  the  form  of 
powder  has  the  same  composition  as  the  ingot. 


Tellurium  is  a  metal  which  is  almost  on  the 
dividing  line  between  the  metals  and  non- 
metallic  elements.  It  is  brittle  and  crystalline 
and  resembles  arsenic  more  than  any  other 
substance.  -Although  common  and  could  be 
cheaply  produced  were  there  a  demand  for  it, 
no  commercial  use  has  vet  been  found   for  it. 
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Observations  on  NicKel  Mining'   in  Canada  and   Its 
Relation  to  the  Mantifacttire  of  NicKel  Anodes. 


By  George  L.  AVallace. 


Thinking  that  the  readers  of  The  Brass 
\\'0RLD  might  be  interested  in  the  production 
of  nietalHc  nickel,  some  observations  made 
during  the  past  summer  in  the  Canadian  nickel 
country  may  prove  worthy  of  attention.  The 
observations  were  made  in  the  Creighton 
mines  in  the  Sudbury  region  of  Ontario,  Can- 
ada, and  I  will  endeavor  to  describe,  as  I  my- 
self saw  them,  the  diflferent  operations 
through  whicli  the  nickel  ore  goes  before  it  is 


illustrated.  The  mine,  however,  is  only  one 
of  a  chain  operated  by  the  Canadian  Copper 
Co. 

To  commence  mining  the  ore,  the  surface  is 
first  cleaned  of  soil,  trees,  etc.,  and  the  crop- 
pings  of  ore  removed,  as  well  as  the  granite 
top  layer.  Underneath  the  combined  ores  are 
found  and  they  are  composed  of  nickel, 
copper,  sulphur  and  arsenic  with  some  pyrites. 
The  average  percentage  of  so-called  workable 


Fig.   1.     The  Town  of  Creighton,  Ont..  Canada  in  Which  is  Situated  the  Creighton  Nickel  Mine. 


ready  to  cast  into  the  commercial  nickel 
anode.  Through  the  courtesy  of  A.  P.  Turner, 
president  of  the  Canadian  Copper  Co.,  Mr. 
Brown,  chief  chemist  and  Supt.  Hambly  of 
the  Creighton  mines,  I  was  enabled  to  follow 
the  production  from  the  ground  to  the  final 
smelting  of  the  ore. 

Imagine,  if  you  can,  a  hole  in  the  ground 
900  feet  long,  6oo  feet  wide  and  400  feet  deep, 
with  shafts  and  tunnels  going  out  at  diflferent 
directions,  and  you  can.  in  your  mind's  eye  see 
the  Creighton  mine,  the  largest  individual 
nickel  mine  in  the  world.  This  mine  is  shown 
in  I-ig.  _>.     in  I'ig.   i   the  town  of  Creighton  is 


metals  is  from  4  to  5  per-cent  of  nickel,  and 
1^2  to  2  per-cent  of  copper,  so  that  it  can 
readily  be  appreciated  that  a  large  amount  of 
ore  must  be  removed  every  day  to  keep  the 
production  up  to  the  demand. 

The  ore  is  first  blasted  out  and  hoisted  to 
the  crusher  house  100  feet  above  the  surface 
where  it  is  crushed  into  pieces  about  the  size 
of  one's  list,  after  which  it  passes  over  an 
endless  conveyor  and  is  sorted  by  boys  so  that 
much  of  the  granite  and  other  material  of 
a  foreign  nature  is  picked  out  and  thrown 
aside  into  huge  bins.  The  good  ore  is  carried 
along  and  dumped  into  other  bins  from  which 
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Fig.  2.    The  Creighton  Nickel  Mine  in  Creighton,  Ont.,  Canada. 


it  drops  directly  into  freight  cars,  the  good  ore 
into  one  car  and  the  refuse  into  another.  The 
good  ore  is  then  taken  in  the  car  directly  to 
the  smelter.  The  refuse  is  used  to  fill  up  the 
swamps,  build  railroad  beds,  roads,  etc. 

After  the  good  ore  reaches  the  smelter,  it 
goes  to  the  roast  charge,  which  is  made  as 
follows :  Cord-wood  is  piled  up  into  a  bed 
80  feet  long,  40  feet  wide  and  4  feet  high.  On 
top  of  this  the  ore  is  piled  and  the  wood 
started  burning.     After  a  while  the  sulphur  in 


the  ore  starts  to  burn  and  the  fire  is  kept 
smouldering  for  from  5  to  8  months  until  the 
principal  part  of  the  sulphur  has  been 
burned  out.  The  ore  then  looks  like  an  old 
coal  cinder. 

In  this  shape,  after  roasting,  it  is  taken  to 
the  smelter.  This  is  of  the  Bessemer  con- 
verter type  and  a  charge  of  the  roasted  ore. 
combined  with  the  necessary  amount  of  lime- 
stone and  coke  is  placed  in  it  and  the  fire  and 
air  applied.     It  takes  from  18  to  20  hours  for 


Fig.  3.    The  .Matt. 


Roasted  Ore. 
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this  process,  after  which  it  is  allowed  to  run 
out  into  ladles  holding  approximately  3  tons. 
l'"roni  these  ladles,  the  melted  mass  is  ptuired 
into  pans  arranged  in  the  form  of  a  huge 
merry-go-round.  These  pans  arc  shallow  and 
as  the  table  makes  one  turn,  the  mass  has 
cooled  sufficiently  to  allow  dumping  to  take 
place.  The  material  thus  obtained  is  known 
as  "nickel-matt"  and  contains  Ho'^r  nickel  and 
20' (  copper,  most  of  the  iron,  sulphur  and 
other  foreign  elements.  lia\ing  been  renio\ed 
in  the  converter. 

The  blocks  of  matt  arc  then  sent  to  the 
refining  plant  and  the  copper  and  nickel  sep- 
arated and  during  the  process  the  pure  metals, 
nickel  and  copjier  are  obtained  as  well  as 
nickel  sulphate  and  cop])er  sulphate.  These 
products  are  tlien  ready  tu  send  to  the  metal 
workers  and  platers  for  use  in  making  alloys, 
anodes  t)r  solutions. 

1  will  say  a  few  words  about  the  mines,  the 
number  of  operators  employed  and  the  motive 
power.  There  are  employed  in  the  mines  and 
smelters  appro.ximately  10,000  men  and  the 
product  is  80  tons  of  nickel  matt  per  day. 
Operations  are  carried  on  24  hours  per  day 
and  7  days  per  week. 

The  motive  power  is  electric,  the  main 
station  being  on  the  \'ictoria  River  and  com- 
posed of  turbine  water  wheels  directly  con- 
nected to  alternating  current  generators  of 
29,000  volts  with  an  aggregate  of  30,000  horse- 
power. This  station  is  about  30  miles  from 
the  smelter  and  the  current  is  sent  over  the 
lines  at  -'g,ooo  volts  and  then  transformed  to 
550  volts  so  that  it  can  be  used  at  every  part 
of  the  works  operated  electrically.  The  towns 
connected  with  the  works  are  lighted  by  the 
current  and  the  houses  are  also  lighted  as 
well. 

.\t  the  mines  the  miners  are  provided  with 
a  fine  building  for  a  wash  house  in  which  they 
have  ventilated  steel  lockers  for  holding  their 
clothes,  sinks,  shower  baths,  hot  and  cold 
water  and  other  conveniences  of  a  modern 
nature.  Every  part  of  the  mines  and  grounds 
is  kept  very  clean  and  rigid  sanitary  ndes 
are  enforced. 


THe    Application    of    OrapKite 
to    tHe    Production    of    Cru- 
cibles for  Melting  Metals. 


Concliulcd  from  The  IJkass  Woki.u,  Sept.  u/ii,  page  ,^07. 


The  pitting  of  nickel  deposits  may  be  pre- 
vented by  the  use  of  a  large  quantity  of  bo- 
racic  acid  in  the  nickel  plating  solution.  From 
5  to  6  oz.  of  boracic  acid  in  each  gallon  of 
nickel  solution,  and  in  addition  to  the  prevcn- 
ti'in  of  pitting,  it  will  give  a  whiter  fleposit. 


As  a  sul)stitute  for  hand  work,  the  cru- 
cible press  has  been  brought  out.  Wernicke* 
forms  the  crucible  in  an  inverted  position  and 
allows  the  core  to  remain  in  the  mold,  while 
.\icolas  Joseph  Dor**  uses  a  hydraulic  press 
for  the  manufacture  of  clay  crucil)les  for  the 
melting  of  steel. 

lly  means  of  the  i)ress  of  Rcihr  &  Sohn*** 
the  crucible  is  forced  into  the  mold  by  a  plun- 
ger the  size  and  shape  of  the  inside.  When 
completed,  the  plunger  is  removed  and  the 
crucible  forced  out  of  the  bottom  of  the  mold 
by  a  plate  on  the  bottom  and  made  mo\able. 

Another  form  of  press,  of  only  about  a 
fourth  or  fifth  of  the  large  press  in  capacity, 
is  used  for  the  maiuifacture  of  the  small  sizes 
of  crucibles. 

By  means  of  a  centrifugal  machine,  Gautier 
&  Co..  of  Jersey  City,  Xorth  America,  manu- 
facture their  crucibles.  The  mixed  crucible 
material  is  placed  in  a  plaster  of  Paris  mold, 
which  is  then  placed  on  a  potter's  wheel  re- 
volving at  the  desired  speed.  By  means  of  the 
centrifugal  motion,  the  crucible  mass  is 
formed  into  the  desired  shape. 

The  drying  of  the  crucibles  must  be  carried 
out  slowly,  and  in  order  to  avoid  cracking,  the 
temperature  is  raised  gradually.  I-'actories 
which  manufacture  crucibles  for  their  own 
needs  do  not  usually  burn  them,  yet  such  cru- 
cibles must  be  slowly  heated  before  using. 
Otherwise  graphite  crucibles  must  be  slowly 
heated  to  a  moderately  low  temperature 
(Segercone  about  0.10  to  0.18).  For  this  pur- 
pose they  are  burned  in  kilns  or  muffles  so  as 
to  avoid  burning  out  the  graphite  on  the  sur- 
face. In  the  former  case,  the  space  between 
the  crucible  and  co\  er  is,  moreover,  tilled 
with  pi)wilered  coke  or  sand  so  as  to  avoid 
this  burning  out.  If,  however,  the  crucibles 
are  heated  so  that  the  graphite  is  burned  out 
nil  the  surface  so  that  it  becomes  red  or  gray, 
graphite  is  rubbed  into  them  to  restore  the 
black,  shiny  appearance. 

To  protect  the  crucibles  from  the  chemical 
action  of  the  charge  and  vice-versa,  from  the 
constituents   of   the   shell;   or   to   prevent   the 

*German  Patent  Xo.  10.337. 
**(;ernian  Patent  Xo.  25,130. 
***(ierman   Patent  Xo.  61,267. 
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absorption  of  moisture  whicl:   causes  them  to  about,   the   walls   of   the   crucible   are   covered 

crack  while  in  use;  or  to  increase  the  resist-  with  a  coat  of  crystalHne  carborundum  which 

ance  of  the  lining  against  high  temperatures,  solidities   immediately.     As   a   result,   this   sort 

various  practices  have  been  devised  :  of  crucible  imparts  no  carbon  to  the  charge  in 

1.  Tann  proposes,  as  a  lining  for  crucibles  the  melting  of  metals  and  their  alloys. 

to  withstand  high  temperatures  (i.  e.  for  melt-  In  conclusion  it  may  be  said  that  the  most 

ing  manganese  ores).  I  part  of  refractory  clay  recent   improvement    in    the    manufacture    of 

and  3  parts  of  graphite  in  a  laver  of  maximum  graphite  crucibles  is  the  process  of  Dr.  Hein- 

thickness  of  15  m.m.   {3/S  in).  rich  Putz  of  Passau.     This  process  consists  in 

2.  According  to  the  German  imperial  pat-  coating  the  surface  of  the  crucible  with  a  car- 
en  t  No.  5121.  the  crucibles  are  filled  with  car-  bonaceous  material  such  as  rosin,  tar,  paraffine 
bon  by  dipping  them  in  tar  and  afterwards  or  a  similar  product.  Moisture  is  thus  prevent- 
heating  to  a  moderate  temperature  in  a  reduc-  ed  from  penetrating  the  crucible  and  the 
ing  furnace  cracking   or   scalping  when   placed   in  the  fire 

3.  Peto  protects  the  crucibles  from  the  ab-  is  thus  obviated, 
sorption    of    moisture    in    storage    by    giving 

them  a  coat  of  varnish    of    rosin,    gums    or  Note  oxx  tHe    Cause  of   tHe  Ois- 

pitch  which  are  dissolved  in  turpentine,  wood  integration  of  Al\imintim. 
spirits  or  grain  alcohol.     A  simple  coat  of  lac- 

quer  also  suffices.  I"    subjecting    specimens    of    spontaneously 

4  Gla/in-  is  also  applied  and  to  produce  disintegrated  alummum  to  microscopical  ex- 
this  a  soda  solution  or  a  coating  of  water-  amination.  Le  Chatelier,  in  the  Revue  de 
glass  is  often  emploved,  or  according  to  Peto,  Metalliirgie.  explains  that  he  has  discovered 
a  salt-gla/e  such  as  is  used   for  pottery.  distinct  indications  of  cellular  structure.     The 

5  As  a  protection  of  the  melt  against  the  cause  is  not  yet  ascertained,  but  is  believed 
reducing  influence  of  the  graphite,  the  crucible  to  be  due  to  excessive  reheating  during  the 
works  in  Hainsberg  use  the  following  lining:  process  of  working  the  metal    (stamping  into 

Refractorv  Plastic  Clav  2  parts  mess-tins,   &c.)    or  to   crystallisation   at   ordi- 

Magnesite      2  parts  "ary  temperatures,   especially  when   the  metal 

Q   r^j..                                                 I  part  contains    impurities    such   as    calcium.        Once 

The  mass  ,is    worked    together    in    a    mixer  the  cellular  structure  makes  its  appearance  it 

rubbed  in.  and   forms  after  burning,  an  inner  may  easily  become  extended  by  the  action  of 

..    .   ^.  reagents — even  hard  water — or  by  mechanical 

6  "  Finallv  to  increase  the  resistance  to  stresses  due  to  fluctuations  of  temperature, 
hi-h  temperatures  bv  coatings,  Engels  pro-  Disintegration  has  also  been  traced  to  the  ef- 
vides  a  covering  of  carbide  which,  according  fects  of  cold  working,  in  which  case  reheating 
to  the  first  patent,  was  to  be  melted  on  by  to  450°  C.  afifords  a  remedy.  This  circum- 
means  of  the  electric  arc :  while  the  second  stance  points  to  the  risk  attending  endeavours 
patent  concerns  a  procedure  for  the  prepara-  to  harden  metals  in  general  by  cold  working. 
tion  of  a  refractorv  coating  of  carborundum. 

In  this  case,  the  material  to  be  made  refrac-  Cartridge  brass  is  the  purest  torm  of  brass 

tory     which    is    alreadv    burnt    and    dried    and  known   to  the   trade   as   the   requirements   are 

cons'equentlv  hard,  is  accomplished  by  rubbing  that    only    the    purest    copper    and    spelter    be 

the    carborundum    upon    the    crucible    to    be  "sed.    Such  brass  contains  the  least  amount  ot 

coated.     Water-glass  or  boracic  acid  serves  as  lead  and  iron, 
special   binding   material   which   may   be   help- 

ful       In    the    case    of    soft    material    not    yet  The   addition   of  a   small   amount   of  tin  to 

burnt      the     carborundum      is     scattered      and  sterling-silver  will  harden  it  so  that  it  is  pos- 

rubbed  on  without  tlie  use  of  any  binder,  but  sible    to    produce    a    stiff    and    resilient    sheet 

the    crucible    must    be    subjected    to    another  metal    or    wire    by    its    employment.      At    one 

]j3j^j,.,„  time  it  was  proposed  to  use  such  an  alloy  for 

7     The  Chemical  Thermo-lndustry,  however  the   manufacture  of  sterling  silver   forks,  but 

uses    molten    carborundum,    and    in    order    to  it  did  not  become  prevalent  on  account  of  the 

have  it    flow    into    the    crucible,    the    crucible  difi^culty  of  keeping  the  scrap,  resulting  from 

itself  is  previously  heated  to  redness.     In  this  the     manufacture,     separate     from     ordinary 

way,  by    tilting    or    turning    the    liquid    mass  sterling-silver. 
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A.ni    Appliance    for    Preventing 
tKe  Escape  of  Zinc  Fumes  in 
Brass     Melting,     and     Re- 
ducing tHe  Melt  Loss 
of  tHe  Brass. 

One  of  the  worst  features  of  the  brass 
foundry  is  the  escape  of  zinc  from  the  molten 
brass  in  the  shape  of  zinc  oxide  or  "spelter 
fumes"  as  they  are  usually  termed.  Not  only 
does  this  escape  of  zinc  result  in  a  financial 
loss  to  the  foundryman,  but  it  has  an  injurious 
effect  on  the  employees  of  the  foundry. 
■'Spelter-cliiils",   iiuluced  liy  tlie   zinc  oxide,  is 


Fig.   1.    Crucible  of   Melted   Bass,  Showing   How  Zinc 
Oxide  is  Given  Off. 

a  very  prevalent  ailment  and  those  who  have 
followed  the  brass  trade  for  any  length  of 
time  invariably  have  an  attack.  Later  they 
become  more  or  less  imnnme.  but  the  zinc  still 
has  an  injurious  effect. 

While  it  has  been  found  impossible  abso- 
lutely to  prevent  the  escape  of  the  zinc  from 
a  crucible  of  melted  brass,  the  use  of  special 
devices  greatly  reduces  this  escape  and  thus 
renders  the  melt  loss  lower  than  that  obtained 
in  ordinary  practice,  to  say  nothing  of  the  in- 


An  appliance  of  this  kind  has  been  devised 
and  patented  by  T.  J.  MacGrath,  foreman  of 
the  brass  foundry  of  the  E.  Stebbins  Mfg.  Co. 
of  Springfield,  Mass.,  manufacturers  of 
plumbers'  brass  goods,  and  which  is  herewith 
illustrated.  The  device  is  in  the  form  of  a 
cover,  made  of  iron  so  that  it  fits  over  the 
top  of  a  crucible  in  which  the  brass  is  melted. 
Various  sizes  are  made  for  the  different  sizes 
of  crucibles. 

The  appliance  is  placed  on  the  crucible 
when  withdrawn  from  the  fire  and  after  skim- 
ming. The  fingers  at  the  sides  serve  to  hold 
the  cover  on  the  crucible.  An  eye  bolt  in  the 
top  allows  it  to  be  handled  by  the  skimmer  or 
tongs  when  hot. 

In  Fig.  I  is  shown  a  crucible  of  brass  as  it 
comes  from  the  furnace  with  the  brass  at  the 
temperature  necessary  for  pouring  the  mold. 
It  is  well  known  that  brass  must  be  poured 
'"hot"  in  order  to  obtain  the  desired  filling  of 


Fig.  2.    Crucible  of  Brass  With  the  Cover  on.  Show- 
ing How  the  Zinc  is  Prevented  from  Escaping. 


the  mold,  and  this  results  in  a  large  escape  of 
zinc.  It  is  well  known  that  zinc  will  not 
escape  to  but  a  slight  extent  if  the  surface  of 

fluence  upon   the  health  of   the  operatives   of       the  melted  brass  is  protected  fn^m  oxidation. 

the  l)rass  foundry  or  casting  shoj).  It  appears  to  be  the  oxidation  of  the  zinc  on 
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this  operation  is  reduced  to  a  minimum. 
The  molder  who  does  the  pouring  is  Hkewise 
prevented  from  becoming  injured. 

In  tlie  use  of  the  crucible  cover  the  quahty 
nf  the  metal  is  increased  for  the  reason  that 
oxide,  as  well  known,  is  a  deleterious  sub- 
stance in  metals.  Tlie  cover  prevents  the  for- 
mation of  this  oxide  and  so  increases  the  qual- 
ity of  the  brass. 

In  Fig.  2  is  shown  the  crucible  with  the 
cover  on  and  the  elimination  of  the  zinc  oxide 
fumes.  In  Fig.  3  is  illustrated  the  manner  of 
placing  the  cover  on  or  taking  it  off.  In  Fig. 
4  is  shown  the  detail  of  the  cover  and  the 
method  of  holding  it  on  the  crucible.  The 
cover  will  last  for  a  year  or  more  and  is  com- 
paratively inexpensive.  It  is  stated  by  the 
inventor  that  a  saving  of  1%  is  obtained  when 
the  cover  is  used  on  yellow  brass  work,  and 
from  i/i%  to  1%  when  employed  in  the  melt- 
ing of  composition  or  bronze.  The  cover  is 
being  placed  on  the  market  for  use  in  the 
l)rass  foundrv  trade  bv  the  inventor. 


Fig.  3.     Manner  of  Placing  the  Cover  on. 


New  MetKod  of  Purifying 
Alloys. 


the  surface  that  causes  the   escape.     For  this 
reason  the  crucible  cover  is  efficacious. 

The  pouring  is  done  while  the  cover  is  on 
the  crucible  so  that  the  escape  of  zinc  during 


A  new  method  of  purifying  alloys  has  been 
patented  by  two  Englishmen,  George  Bryant 
I  if  Finsbury  Park,  London  and  Charles  H. 
Ivinson  of  Ilford. 

The  metal  to  be  purified  is  passed  through  a 
sieve,  while  in  the  melted  state,  and  allowed 
to  fall  into  a  suitable  flux.  The  fine  state  of 
division,  they  claim,  results  in  complete  puri- 
fication of  the  metal  or  alloy. 

They  cite,  as  an  example,  the  purification  of 
zinc.  This  metal  is  melted  and  passed  through 
the  sieve  and  allowed  to  drop  into  a  solution 
of  phosphorus  in  oil  and  a  zinc  chloride  solu- 
tion, the  oil  floating  on  the  latter  solution.  It 
is  claimed  that  such  purified  zinc  makes  brass, 
when  alloyed  with  copper,  free  from  oxide 
and  of  a  very  much  better  quality  than  other- 
wise. 


Tin-bronze   containing   lead   is   more   readily 
corroded  than  that  which  is  free  from  it. 


Fig.  4.    Detail  of  the  Cover. 


Wlien  zinc  is  heated  to  a  temperature  slight- 
ly above  the  boiling  point  of  water,  it  loses  its 
crystalline  character  and  may  be  rolled  into 
sheet  or  drawn  into  wire.  I^'or  this  reason  all 
zinc  is  rolled  Iiot  and  it  is  quite  soft  at  the 
temiierature  used  for  rolling. 
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THe  Brittleness  of  Heavy  Brass 
Deposits. 

The  (Icniaiul  fur  hrass  plaliiii>'  was  never  sn 
great  as  at  the  present  time.  By  its  use  it  is 
possilile  to  produce  a  brass  effect  on  cast-iron 
or  steel  with  a  great  saving  in  cost,  and  at 
the  same  time,  in  instances  wliere  necessary, 
tiic  lirass  effect  witli  a  strengtli  of  steel  may 
l)e  obtained. 

Tlic  ordinary  dil'ticulty  witii  l)rass  plated  ob- 
jects is  that  the  brass  deposit  is  too  thin  and 
soon  wears  away  so  tliat  the  life  of  the  plating 
is  too  sliort.  This  is  particularly  noticeable 
in  the  case  of  automol)ile  work,  in  which  brass 
jilating  is  done  to  a  large  extent,  as  scouring 
must  frequently  lie  carried  out  in  order  to 
maintain  the  brass  in  a  briglit  and  clean  con- 
dition. The  brass  deposit  is  tlien  rapidly  de- 
strmed  or  worn  awaw 


ihe  reason  tliat  the  majority  of  brass  deposits 
are  light  and  there  is  no  opportunity  to  ascer- 
iain  whether  the  brass  is  hard  or  soft.  In 
fact,  with  a  light  deposit,  a  hard  brass  may  l)e 
benelicial  as  it  wears  longer  than  a  soft  one. 
Soft  deposits  are  obtained  by  depositing  the 
brass  very  slowly,  while  a  hard  one  is  formed 
when  the  brass  is  forced  imi  to  the  surface 
with  a  strong  current.  In  the  illustration  are 
sJKiwn  brass  deposits  of  considerable  thick- 
ness and  which  were  rjuite  hard  and  brittle. 
The  ring  was  one  of  iron  plated  with  brass  to 
a  thickness  of  about  14,  of  an  inch  in  an  ordi- 
nary bra>s  Sdlutimi  made  up  ni  carbonates  of 
copjier  and  zinc  with  cyanide.  The  sheet  was 
plated  in  a  brass  solution  made  up  of  cyanide 
and  the  cyanides  of  copper  and  zinc.  This  is 
supposed  to  produce  a  softer  dei)osit  than  the 
otluT.  In  this  case  the  brass  was  deposited 
to   a   thickness  of  about   1/16  of   a:   inch  and 


Articles  Brass  Plated,  Showing  Brittleness  of  the  Hea\  y  Deposit. 


In  order  to  produce  a  heavy  brass  deposit 
that  will  wear  the  necessary  amount,  it  is  cus- 
tomary to  "force"  the  brass  plating  solution 
to  its  utmost  degree.  This  is  done  to  deposit 
a  good  thickness  in  the  shortest  possible  time, 
riatcrs  must  do  this  or  the  plating  will  con- 
>umc  too  long  a  time. 

The  fact  that  such  heavy  brass  deposits  arc 
lianl   and   brittle   is   not    <,'enerallv   known,    for 


the  brittleness  may  be  noticed.  In  both  in- 
stances the  deposit  was  so  brittle  that  it  could 
easily  be  broken  and  would  stand  bending  but 
slightly.  The  ring  was  harder  than  the  sheet, 
and  this  may  be  accounted  for  by  the  fact  that 
it  was  heavier. 

The  cause  of  the  hardness  of  heavy  brass 
deposits  is  the  occlusion  or  absori)tion  of  hy- 
drogen. When  the  brass  is  deixisited,  there  are 
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given  off  from  it  bubbles  of  hjdrogen  gas. 
The  quantity  of  the  gas  evolved  depends  upon 
the  rapidity  with  which  the  brass  is  deposited 
or,  in  other  words  the  current  density.  If  a 
very  strong  current  is  employed,  the  evolution 
of  liydrogen  gas  is  strong.  With  a  weak  cur- 
rent the  amount  given  off  is  small.  There- 
fore, brass  deposited  with  a  weak  current  does 
not  occlude  as  much  hydrogen  as  one  plated 
uith  a  strong  current  and  hence  is  softer. 

In  order  to  realize  this  hydrogen  gas  ab- 
sorption, all  that  is  necessary  is  to  strip  it 
from  the  cathode  plate  upon  which  the  heavy 
brass  deposit  has  been  made,  and  heat  to  a 
red  heat.  This  process  will  serve  to  expel  the 
gas  and  leave  the  brass  in  a  soft  condition. 
In  the  articles  illustrated,  the  heating  was 
carried  out  when  it  was  found  that  the  brass 
deposit,  previously  hard  and  brittle,  became 
soft  and  tough  like  ordinary  soft  brass. 
While  this  process  may  be  called  an  "anneal- 
ing" in  the  ordinary  meaning  of  the  word,  it 
is,  in  realit)'  a  gas  expulsion.  It  has  been 
found  to  work  equally  as  well  on  other  de- 
posits as  on  brass,  but  in  the  case  of  nickel, 
iron  and  other  oxidizable  metals,  it  is  neces- 
sary to  heat  them  in  a  non-oxidizing  atmos- 
phere. 


Galvanizing  "Wire  in  Zinc 
Dust. 


By-  A.lfx-efl  San^. 


A  New  Anti-Friction  Metal. 


A  new  anti-friction  metal  has  been  patented 
by  W^alter  Wyers  of  Norristown,  Pa.  It  con- 
sists of  the  following  metals  : 

Zinc    78% 

Copper     12% 

Lead     7% 

Iron    2% 

Manganese      1% 

The  inventor  says  :  "Its  anti-frictional  qual- 
ities make  it  possible  to  replace  the  metals  in 
many  instances  where  more  expensive  metals 
are  in  use  for  bearings,  bushings  and  numer- 
ous other  castings.  When  in  a  finished  cast- 
ing, it  will  hold  its  lustre  for  a  great  length 
of  time.  The  component  parts  of  the  alloy 
being  of  an  anti-frictional  nature,  inake  it  less 
subject  to  the  action  of  heat  and,  therefore, 
less  lubrication  is  necessary." 

The  method  of  introducing  the  iron  and 
manganese  is  not  given   in   the  patent. 


Ever  since  I  presented  before  the  Ameri- 
can Electrochemical  Society  my  first  paper 
on  galvanizing  steel  wire  by  heating  it  elec- 
trically in  zinc  oxide  or  zinc  dust,  I  have 
realized  that  a  perfectly  clear  conception  of 
the  forces  at  work  was  essential  for  the  suc- 
cessful operation  of  the  process.  Once  the 
nature  of  zinc  dust  was  well  understood  and 
the  action  which  different  temperatures  may 
have  on  it  was  clearly  demonstrated,  the  ap- 
plication of  the  process  was  found  to  be, 
after  all,  not  nearly  as  complicated  as  might 
have  been  feared,  in  fact  it  was  less  com- 
plicated than  the  other  two  processes  in  gen- 
eral use. 

It  must  l)e  recalled  that  zinc  dust  does  not 
melt  when  heated  to  a  temperature  of  fusion 
of  zinc,  but  a  higher  temperature  reducing 
agent  wall  "precipitate"  the  metal,  as  it  were, 
and  it  can  also  be  squeezed  out  under 
mechanical  pressure.  This  property  of  resist- 
ing fusion  is  supposed  and  is  probably  due 
to  the  surface  of  each  particle  being  formed 
of  zinc  oxide  or  zinc  carbonate. 

If  zinc  dust  is  heated  evenly,  the  tempera- 
ture is  found  to  rise  steadily  until  around 
390°  C.  when  the  rise  becomes  much  more 
rapid,  attaining  its  maximum  rate  at  about 
420"  C,  and  then  falling  gradually  until  in 
the  neighborhood  of  470°  wdien  it  becomes 
normal.  When  the  dust  is  cooled  down  an 
opposite  effect  is  noticed  between  450°  C.  and 
260°  C.  If  the  operations  of  alternately  heat- 
ing and  cooling  the  same  dust  are  repeated, 
the  exothermic  and  endothermic  effects  are 
manifested  each  time  between  the  same  tem- 
peratures with  their  apices  at  about  420°  C.  on 
the  rise  and  about  350°  C.  on  the  fall. 

We  cannot  help  but  notice  that  the  exother- 
mic eft'ect  on  the  rise  occurs  at  the  melting 
point  of  zinc  metal,  but  when  zinc  is  melted 
the  effect  is  the  very  reverse,  heat  being  ab- 
sorbed at  the  moment  of  fusion  to  the  extent 
of  28  Calories  per  kilogram. 

We  are  therefore  in  presence  of  an  anom- 
alous critical  point,  and  I  will  now  consider 
separately  the  operations  of  galvanizing  in 
zinc  dust  below  and  above  that  critical  point. 

*A  paper  presented  at  the  Meeting  of  tlie 
American  Electrochemical  Society  held  in 
Toronto,  Canada,  Sept.  21-23,  IQH- 
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If  a  clean  piece  of  steel  wire  is  immersed 
in  zinc  dust  which  is  heated  to  a  temperature 
below  420°,  or  what  is  known  as  "sherardizing 
temperatures,"  a  slow  cementation  takes  place 
and  zinc  is  absorbed  from  the  ver^^  moment 
that  the  wire  reaches  the  temperature  of  the 
<lust  there  is  at  tlie  same  time  a  slow  subli- 
mation of  zinc  at  tlie  surface  increasing  with 
time  but  sufficient  for  all  practical  purposes 
after  a  few  hours  of  treatment ;  in  the  pres- 
ence of  reducing  gases  the  time  of  treatment 
■can  be  considerably  lessened  but  the  penetra- 
tion of  zinc  is  of  course  less.  This  process  is 
sherardizing,  unsurpassed  for  many  purposes, 
unsuitable  for  many  others.  There  are  two 
varieties  of  sherardizing  coatings :  the  gray, 
porous  and  brittle  variety,  mostly  composed  of 
zinc  carbonate  which  darkens  with  age;  other 
variety  has  a  high  metallic  luster  and  is  com- 
pact and  of  a  finely  crystalline  structure.  If 
this  were  the  class  of  sherardizing  produced 
by  all  existing  plants,  there  would  not  be 
much  hot-galvanized  work  produced  outside 
of  wire  and  sheets. 

When  we  work  with  the  dust  at  a  tempera- 
ture above  the  critical  420°,  results  are  entire- 
ly different;  galvanizing  is  instantaneous, 
taking  place  the  very  instant  that  the  wire 
reaches  the  temperature  of  the  dust.  There  is 
very  little  penetration  of  zinc  in  the  iron ; 
there  may  be  vaporization  and  condensation 
of  zinc  as  in  sherardizing,  although  T  doubt  it. 
A  wire  heated  to  800  or  900°  in  a  non-oxidiz- 
ing fame  and  quickly  thrust  into  cold  zinc 
dust  will  condense  around  itself  a  consider- 
able thickness  of  zinc.  The  best  working  tem- 
perature ranges  between  500  and  600°  C.  The 
galvanizing  is  bright  and  more  pleasing  in  aji- 
pearance  than  that  obtained  by  any  other 
means. 

I  will  not  go  into  details  of  the  furnace 
iised,  which  merely  consists  of  a  zinc-dust 
trough  between  two  sand  troughs  provided 
with  a  set  of  cast-iron  cover-plates  over  the 
zinc  trough  and  power-driven  rolls.  As  high 
a  speed  as  850  feet  per  minute  can  be  used  for 
securing  good  merchant  galvanizing.  It  is 
found  preferable  to  run  at  35  feet  only,  run- 
ning a  large  number  of  strands  and  attaching 
the  coils  end  to  end. 

The  process  is  economical  as  regards  cur- 
rent consumption  which,  outside  of  zinc  and 
labor  with  a  very  small  amount  of  power  for 
driving  the  rolls  represents  the  bulk  of  direct 
•cost. 


\\  hile  the  wire  is  softened  by  the  process,  a 
full  annealing  can  only  be  secured  by  using  a 
higher  temperature,  the  consumption  of  elec- 
tric energy  being  then  increased  from  40  to 
50  per  cent  and  the  sand  trough,  through 
wliich  the  wire  passes  after  leaving  the  zinc 
dust  must  be  appreciably  lengthened.  If  a 
slight  scale  is  to  be  removed,  the  higher  tem- 
perature must  be  used  in  connection  with  the 
reducing  agent.  Sand  must  be  used  with  the 
zinc  dust  to  prevent  caking  and  cavitation  in 
the  path  of  the  wire.  Aluminum  contact  rolls 
and  special  mercury  contacts  are  the  only  ones 
suitable  for  this  kind  of  a  plant. 

The  wire  can  be  brought  into  the  air  imme- 
diately after  coating;  but  it  is  preferal)le  to  let 
it  cool  by  passing  it  through  sand  which 
brightens  it  at  the  same  time. 

The  instantaneous  galvanizing  of  steel  in 
zinc  dust  above  420°  is  readily  explained  by 
completing  the  theory  wiiich  I  developed  as 
far  back  as  1907 ;  I  will  now  state  it  in  its 
complete  form  : 

Zinc  dust  is  produced  by  the  sudden  cooling 
of  the  vapor  of  zinc  and  the  transition  from 
the  gaseous  to  the  solid  state  is  so  rapid  that, 
for  all  practical  purposes,  the  liquid  state  is 
skipped.  The  setting  of  the  zinc,  brought 
about  by  sudden  chilling,  prevents  regular 
arrangement  of  the  molecules  along  deter- 
mined stereochemical  lines ;  it  forbids  the 
formation  of  crystals  for  wiiich  time  is  re- 
quired. The  heat  of  solution  of  matter  in  an 
amorphous  state  is  always  higher  than  when 
in  a  crystalline  state  ;  the  same  is  true  of  a 
strained  condition  which  likewise  presents  an 
amorphous  appearance.  At  the  time  of 
formation,  considerable  heat  is  retained  which 
would  have  been  radiated  by  slow  cooling. 
The  condition  is  one  of  physical  instability  re- 
sulting in  readier  and,  oftentimes,  explosive 
decomposition. 

The  physical  instability  of  zinc  dust  may  be 
explained  thus :  in  the  prolongs  of  zinc  fur- 
naces the  uncondensed  vapor  is  suddenlv 
chilled  and  collects  in  minute  drops  which  ar-j 
instantly  congealed  at  the  surface  and  oxi- 
dized, forming  a  rigid  spherical  skin  or  crust. 
Within  this  crust  the  liquid  zinc  cools  and  con- 
tracts more  slowly  but  the  rigidity  of  the  crust 
does  not  permit  the  drawing  in  of  the  surface 
to  form  the  facets  of  a  crystal  and  compensate 
this  internal  contraction.  Thus,  voids  must 
exist  within  the  crust  and  we  may  presume  a 
structure  which  might  be  described  as  "piped 
radially"  or  a<  negatively  crystalline. 
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Below  the  melting  point  of  zinc  this  condi- 
tion persists  but  affinities  and  thermal  induce- 
ments tind  a  readier  respimse  froiu  zinc  dust 
than  from  any  other  form  of  zinc,  l)oth  by 
reason  of  the  enormous  amount  of  free  sur- 
face and  l)ecause  of  tliis  unstable  condition. 

At  al:)out  415°,  wliich  is  the  melting  point  of 
zinc,  the  strain  within  the  zinc  dust  particle  is 
totally  or  almost  totallly  relieved  as  indicated 
by  the  loss  of  heat,  although  some  of  the 
latent  heat  must  be  retained  for  fusion. 

At  high  temperatures  zinc  dust  is  pasty,  be- 
cause formed  of  innumerable  little  bags  of 
melted  zinc,  but  these  will  not  coalesce  on  ac- 
count of  their  small  size  and  closely  packed 
condition,  unless  considerable  pressure  is 
used.  These  minute  bladders  might  be  com- 
pared to  soft-shell  turtle's  eggs;  they  form  a 
plastic  and  cellular  mass. 

If,  however,  a  reducing  agent,  ^ay  a  drop 
of  coal  tar,  is  introduced,  reduction  of  the 
skin  takes  place  and  we  get  a  small  mass  of 
more  or  less  spongy  metallic  zinc.  If  a  metal 
which  is  electronegative  to  zinc,  such  as  iron, 
is  put  into  contact  with  these  bags  of  zinc,  re- 
duction and  an  exchange  of  metals  take  place, 
the  bag"  is  punctured  at  the  point  of  contact 
and  the  zinc  spreads  itself  on  the  iron. 

Hence  it  is  that  wire  can  be  galvanized  in 
this  manner  by  means  of  a  plant  closely  re- 
sembling a  hot  galvanizing  plant,  for  the 
process  is,  in  fact,  one  of  hot  galvanizing. 


For  electroplating,  cast-iron  should  be  sand- 
blasted, if  possible,  in  preference  to  pickling, 
for  the  removal  of  the  scale  and  rust,  as  there 
is  tlien  much  less  danger  of  spotting  out. 


^Manufacturers  of  silver-plated  flat-ware 
now  all  use  practically  the  same  solution  for 
the  electrodeposition  of  the  silver.  It  consists 
of  about  3  oz.  of  silver  and  3  oz.  of  free 
cvanide  in  each  gallon  of  solution. 


Cast-iron  that  has  been  pickled  a  long  time 
in  acid  has  the  iron  removed  at  the  surface, 
leaving  a  skin  of  graphite.  Such  iron  is  called 
"over-pickled"  and  is  difificult  to  electroplate 
for  the  reason  that  the  surface  is  not  a  good 
conductor  of  the  electric  current  and  the  de- 
posit does  not  cover  well  or  rapidly.  For 
plating  such  iron,  a  hot.cyanide  copper  solu- 
tion is  the  best ;  in  fact,  it  is  frequently  im- 
possil)lc  to  electroplate  it  in  any  otlier  manner. 


A   Novel    MetHod   of  MaKing    a 

GrapHite   and    Bronze 

Bearing. 


A  novel  method  of  making  a  graphite  bear- 
ing has  recently  been  patented  by  John  B. 
Mendenhall  of  Kansas  City,  ^lo.  The  ordi- 
nary way  of  making  such  a  bearing  is  to 
force  the  graphite  material  into  the  recess 
cast  in  the  bronze  or  brass  shell.  According 
to  this  new  method,  however,  such  a  practice 
does  not  give  as  satisfactory  results  as 
desired. 

The  patented  process  of  making  the 
graphite  bearing  is   as   follows : 


.-^ 


--^^■^ 


^^. 


Manner  of  Making  the  Graphite  Bearing. 

Graphite  of  a  kind  suited  for  lubrication  is 
mi.xed  with  soap  or  tallow  as  a  binder  so  that 
the  mass  has  about  the  consistency  of  putty. 
This  mass  is  next  compressed  in  a  suitable 
mold  so  that  it  has  the  shape  illustrated  in 
Fig.  I.  This  is  then  baked  so  that  it  becomes 
hard  and  may  be  handled  readily.  The  hard 
graphite  thus  made  is  set  into  the  mold  in  the 
same  manner  that  a  core  would  be  used  and 
the  metal  cast  in  the  usual  way. 

The  graphite  thus  becomes  permanently  and 
strongly  imbedded  in  the  brass  and  is  not  lia- 
ble to  become  displaced. 
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TKe    Silver    Industry    of    SHef- 
field,  E-ngland." 


By  Ernest  A.  SmitH,  A.  R.  S.  M, 


Tlie  manufacture  of  sterling-silver  wares 
and  I  if  silver-plated  wares  is  a  branch  ui 
ShefficUl  trade  oi  considerable  importance.  It 
shares  with  cutlery  the  honor  of  being  a  staple 
industry  of  the  city,  and  has  taken  a  great 
and  increasing  part  in  building  up  Sheffield's 
fame.  From  tlie  beginning,  the  silver  trade 
has  been  intimately  connected  with  the  cut- 
lery trade.  The  origin  dates  from  the  middle 
of  the  eighteenth  century,  and  can  be  traced 
as  an  off-shoot  of  the  older  industry,  the  man- 
ufacture of  cutlery,  for  which  the  city  has  so 
long  been  famous. 

The  silver  industry  began  when  the  art  of 
'■silver-i)lating"  was  invented  in  the  year  1742 
b\-  an  ingenious  mechanic,  Thomas  Bolsover. 
who  was  a  member  of  the  Cutler's  Company. 
When  repairing  the  handle  of  a  knife,  com- 
posed partly  of  silver  and  partly  of  copper, 
he  accidentally  fused  the  metals,  causing  them 
to  adhere  one  to  another,  and  this  accident 
suggested  to  Bolsover  the  possibility  of  a 
process  of  coating  copper  with  silver  so  as 
to  present  the  appearance  of  silver,  and  thus 
obtain  a  substitute  for  solid  silver  ware  which 
should  be  less  expensive  1)ut  not  an  imitation. 
Bolsover  succeeded  in  carrying  out  this  idea 
and  manufactured  small  articles  in  plated 
silver.  This  was  the  starting  i)oint  of  a  \ery 
important  industry,  namely,  the  manufacture 
of  the  celebrated  Sheffield  Plate,  which  flour- 
ished for  a  hundred  years  and  then  gave  place 
to  the  process  of  silvcr-i)lating  by  electro- 
deposition,  known  as  electro-plating.  This 
process  was  introduced  in  1840,  and  thence 
forward  plating  by  Bolsover's  process  declined 
and  by  about  1850  had  almost  died  out. 

The  silver  plating  process  pursued  in  tlie 
manufacture  of  old  Sheffield  Plate  consisted 
in  taking  an  ingot  of  copper,  slightly  alloyed 
with  brass,  and  a  thinner  ingot  of  silver,  finer 
than  the  standard,  and  placing  them  in  close 
Contact  after  their  surfaces  had  been  scraped 
clean  and  even.  The  silver  was  then  protected 
by  a  thin  sheet  of  copper  and  a  sheet  of  iron 
outside  of  that.     The  whole  was  tightly  bound 

*Journal  of  the  Society  of  Che'iiical  hulus- 
try,  .\ug.  31,  1911,  page  guj. 

tDeputy  Assay  Master,  Sheffield  .\ssay 
Office,  Sheffield.  England. 


together  with  iron  wire,  and  the  edges  brushed 
together  with  a  solution  of  bora.x  to  prevent 
oxidation  in  the  subsequent  heating.  The  in- 
got was  next  very  carefully  heated  in  a  rever- 
beratory  furnace  until  the  silver  began  to 
fuse  and  was  seen  to  flow  at  the  edges.  It 
was  then  (|uickly  removed  from  the  furnace, 
gradually  cooled  and  when  cold  cleaned  in  an 
acid  solution,  after  which  it  was  scoured  with 
sand  and  water  and  rolled  out  to  the  desired 
thickness.  I'or  the  purposes  of  manufacture 
it  was  cut  up  and  hammered  into  the  required 
shape  by  skilled  workmen  or  stamped  in  dies, 
the  edges  and  parts  being  soldered  together 
at  a  moderate  heat,  and  finally  burnished  by 
hand.  In  the  early  days  of  silver  plating,  the 
manufacture  of  buttons  and  buckles  was  an 
immense  industry,  and  Bolsover  at  once  estab- 
lished a  factory  in  Baker's  Hill  for  the  pro- 
duction of  these  and  other  small  articles  such 
as  snult  boxes  etc.  He  experienced  great 
difficulty  in  regard  to  labor,  and  at  first,  he 
and  others  who  followed  him.  had  to  accept 
the  services  of  itinerant  tinkers,  and  such 
workmen  as  they  could  induce  to  come  from 
London  and  other  places — men  who  speedil)' 
realized  their  importance  and  exacted  their 
own  terms. 

For  the  first  fifty  years,  the  copper  was 
plated  with  silver  upon  one  side  only,  but  Bol- 
sover's apprentice,  Joseph  Hancock,  improved 
upon  the  process  and  plated  both  sides,  at  the 
same  time  extending  its  application  to  larger 
articles,  such  as  tankards,  coffee  pots  etc.  Tin 
was  at  first  applied  to  hide  the  raw  edges  of 
the  copper  or  brass,  but  in  1784,  George  Cad- 
man,  in  partnership  with  Sanuiel  Roberts,  suli- 
stituted  solid  silver  edges  and  mounts,  thus 
not  only  hiding  an  olnious  disfigurement,  but 
also  protecting  the  parts  most  exposed  to 
wear.  The  earliest  forms  of  Sheffield  Plate 
are  generally  plain  and  simple  in  design,  but 
later  the  designs  were  pierced  like  the  silver- 
pierced  work  of  about  the  middle  of  the 
eighteenth  century.  .\s  a  general  rule,  Shef- 
field Plate  simply  reproduced  the  patterns  of 
solid  silver  in  use  at  that  time. 

The  old  Sheffield  Plate,  which,  as  stated 
above,  represents  the  earliest  form  of  silver 
[)lating,  was  exceedingly  durable.  .\t  the 
l)resent  time  it  is  much  sought  after  In  col- 
lectors and  when  genuine  usually  conmiands 
a  high  price.  Several  fine  examples  of  Shef- 
field Plate  may  be  seen  in  the  Weston  Park 
.Museum. 
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Electr opiating. ~T\\&  method  now  used  was 
discovered  in  1840  by  a  surgeon,  Mr.  John 
Wright,  a  native  of  Lincohishire,  England, 
who  was  for  some  time  assistant  to  Dr. 
Shearman  of  Rotherman,  but  afterwards  prac- 
tised in  Attercliffe,  and  subsequently  removed 
to  Birmingham. 

Dr.  Wright  appears  to  have  been  a  great 
experimentalist,  and  Dr.  H.  Clifton  Sorby  has 
recorded  the  fact  that  in  the  early  days  he 
and  Dr.  Wright  used  to  meet  and  experiment 
at  tiie  laboratory  of  Mr.  Lucas  who  was  the 
scientific  chemist  at  the  silver  refinery  at 
Attercliffe.  Dr.  Percy,  the  famous  metallur- 
gist, states  (in  his  Metallurgy  of  Silver,  page 
115)  that:  "Mr.  Wright  informed  him  that  he 
(i.  e.  Mr.  Wright)  was  led  to  this  invention 
from  reading  the  following  passage  in 
Scheele's  Memoir  on  Prussian-Blue" : — "It  is 
remarkable  that  our  coloring  matter  (hydro- 
cyanic acid)  after  it  has  united  with  alkali,  or 
with  the  lime,  forms  a  menstruum,  capable  of 
■dissolving  not  only  metallic  calces,  but  also  of 
constituting  a  triple  salt,  which  is  not  decom- 
posed by  the  aerial  acid  as  happens  with  the 
llxhium  sanguinis  (i.  e.  aqueous  solution  of 
cyanide  of  potassium)  and  the  precipitating 
I'quor,  when  exposed  to  the  free  access  of  air. 
Iron  is  not  the  only  metal  which  has  the  prop- 
erty of  fixing  the  coloring  matter.  The  same 
quality  belongs  likewise  to  gold,  silver,  copper 
and  probably  to  several  other  metallic  calces  ; 
for  if,  after  these  calces  have  been  precipita- 
ted, a  sufficient  quantity  of  precipitating  liquor 
"be  added,  in  order  to  redissolve  them,  the  solu- 
tion remains  clear  in  the  open  air,  and  in  this, 
the  aerial  acid  does  not  precipitate  the  metal- 
lic calx." 

A  patent  was  granted  for  the  use  of  cyanide 
of  potassium  in  electroplating  to  Messrs. 
George  Richards  Elkington  and  Henry  Elk- 
ington  in  1840,  Mr.  Wright  having  sold  his 
invention  to  those  gentlemen  on  condition  of 
receiving  one  shilling  per  ounce  of  silver  de- 
posited. The  patent  ought  legally  to  have 
been  taken  out  in  the  name  of  the  inventor. 

The  process  was  first  introduced  into  Shef- 
field in  1843  by  the  late  Mr.  John  Harrison 
of  Norfolk  Works,  Scotland  Street  who,  being 
impressed  with  its  merits,  obtained  from 
Messrs.  Elkington  a  license  to  use  the  process, 
and  sent  Mr.  George  Walker  (whom  he 
engaged  as  an  operative  plater)  to  be  in- 
structed at  Messrs.  Elkington's  works  in  Bir- 
niingliam. 


On  July  ist.,  1843,  Mr.  Harrison  advertised 
in  the  "Sheffield  Independent",  that  he  had 
commenced  the  business  of  electroplating  etc. 
with  Elkington's  patent.  Mr.  Walker  ulti- 
mately commenced  electroplating  on  his  own 
account  in  1845  and  was  the  founder  of  the 
firm  of  Walker  &  Hall,  now  carrying  on  the 
trade  in  Sheffield.  In  the  early  days  of  elec- 
troplating, the  electric  current  was  generated 
by  means  of  a  series  of  small  electric  batteries, 
but  subsequently  "magneto-electric"  machines 
were  introduced.  One  of  the  first  machines  in 
use  was  patented  by  Mr.  Wooirich,  and  a 
"license  to  use  Mr.  Woolrich's  patent  process 
of  magneto-plating  for  the  term  of  five  years" 
was  granted  in  1845  to  the  late  Mr.  Wm.  Carr 
Hutton,  the  founder  of  the  Sheffield  branch 
of  Messrs.  William  Hutton  &  Sons. 

Within    recent    years    great    improvements 
have  been  made  in  electrical  plants  as  applied 
to   electroplating,   dynamos  now   iiaving  taken 
the    place   of   the    old    apparatus.     The    base- 
metal  now  used  on  which  to  deposit  the  silver 
is    called    "German-silver"    or    "nickel-silver" 
and  is  an    alloy    of    copper,    nickel    and    zinc, 
grayish  white  in  color  and  much  harder  than 
copper.    It  is  rolled  into  sheets  and  afterwards 
manipulated   by   stamping   into   dies,   spinning 
on  lathes,  hammering  by  hand,  etc.  the  parts 
and   edges  being  soldered  together  by  means 
of  a  gas  and  air  blowpipe.     It  is  then  buffed 
(polished  smooth)    with    sand    and    oil    upon 
leather  wheels  making  2500  to  3000  revolutions 
per   minute,    and   finally   thoroughly   cleansed. 
The  articles  thus  prepared  are  immersed  in  a 
vessel  or  tank    containing  a    solution    of    the 
double  cyanide  of  potassium  and  silver.     The 
electric  current,  generated    by    a    dynamo,    is 
then    passed    through    the    solution,    and    the 
silver  is  then  deposited  upon  the  article  in  the 
desired    thickness.      After   removal    from    the 
vat,  the  articles  are  treated  upon  the  scratch- 
brush  lathe  and  subsequently  polished  or  bur- 
nished with  steel  tools.     The  final  polishing  is 
accomplished  by  means  of  lime  or  rouge  and 
the   plate  is   then   burnished   with   steel  tools, 
giving     employment     to     large     numbers     of 
women  and  girls. 

One  of  the  fundamental  dift'erences  between 
the  old  and  new  plating  processes  is  that, 
whereas  in  Old  Sheffield  Plate,  the  base  metal 
had  to  be  covered  with  silver  before  it  was 
wrought  into  shape  (an  article  thus  consisting 
of  a  number  of  separately  plated  pieces  joined 
together  and  liable  to  show  their  individuality 
after  use)    an   electroplated   one  is  first  com- 
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pletely  made  up  in  the  base  metal  (German- 
silver)  after  which  it  receives  in  all  parts  a 
covering  of  silver  of  uniform  tliickness  whicli 
is  renewable  as  often  as  required. 

Another  base  metal  used  for  electroplating 
is  Britannia-metal,  which  is  an  alloy  of  tin,  an- 
timony and  copper  and  is  principalh-  used  in 
the  manufacture  of  tea-pots,  jugs,  spoons  etc. 
The  alloy  was  introduced  about  1769  by  James 
Vickers  of  Garden  Walk,  Sheffield,  England. 
Subsequently  ]\Ir.  James  Dixon,  the  founder 
of  tlie  well  known  Sheffield  firm  of  silver- 
smiths, James  Dixon  &  Sons  of  Cornish  Place, 
very  largely  developed  the  trade  in  Britannia- 
nutal.  The  manufacture  of  wares  in  this 
metal  largely  superseded  that  of  pewter  ware 
in  which  previously  there  had  been  a  very  im- 
portant English  trade. 

Closc-PIatiiiy: — Another  method  of  silver 
plating,  known  as  "close-plating"  was  also  ex- 
tensively employed  in  former  times,  and 
appears  to  have  been  introduced  into  Sheifield 
by  W.  C.  Hutton  in  1832. 

Although  now  superseded  by  electroplating, 
it  is  still  carried  on  in  Sheffield  to  a  limited 
extent.  It  was  generally  used  on  steel  articles, 
almost  all  the  old  snufifers  being  of  steel, 
close-plated.  It  was  also  largely  used  for 
fruit-knives  and  forks.  The  process  consists 
in  first  making  the  article  perfectly  smooth 
and  clean,  and  then  tinning  it  by  dipping  into 
melted  tin.  A  foil  of  pure  silver,  beaten  thin 
and  cut  into  the  size  of  the  object  was  then 
placed  upon  it  and  fitted  as  perfectly  and 
closely  as  possible.  When  the  silver  foil  had 
been  closed  upon  tlie  steel  in  every  part  by 
careful  hammering,  a  heated  soldering  iron 
was  passed  over  the  whole  of  the  surface,  by 
which  operation  the  tin  again  melted  and 
formed  a  kind  of  solder  between  the  steel  and 
silver  foil.  The  surface  was  then  polished 
with  a  steel  burnisher.  By  this  process  the 
finished  knife  has  a  good  cutting  edge  and  is 
not  acted  upon  by  the  acid  of  the  fruit  aiui 
will  last  a  lifetime. 

Sterliny-Siher.  It  is  but  natural  to  expect 
that  manufacturers  of  plated  goods  would 
now  and  again  see  openings  for  supplying 
their  customers  with  silver  ones  and  thus  com- 
bined trades  would  arise.  The  exact  date 
of  the  introduction  of  the  silversmith  is  a 
little  uncertain,  but  probably  tliis  would  be 
about  1760.  since  it  is  stated  in  Hunter's 
"Hallanishire"  that  prior  to  that  date  Henry 
Tudor    and    Thomas    Leader,    both    of    whom 


liad  been  apprentiied  in  London  came  to 
Sheffield  to  make  snuff-boxes  and  small  silver 
articles  that  were  struck  in  dies.  By  the 
year  1773,  the  silver  industry  appears  to  have 
grown  to  some  importance,  as  a  petition  of 
several  artificers  in  silver  plate  in  that  town 
and  neighborhood  of  Sheffield,  was  in  that 
year  presented  to  Parliament,  setting  forth 
that:  "A  manufacture  had  of  late  years  begun 
within  the  town  and  neighborhood,  and  was 
then  a  very  considerable  trade,  very  likely  to 
increase"  and  asking  that  an  Assay  Office 
should  be  established  in  Sheffield.  From  that 
time  the  industry  has  gradually  increased  until 
it  has  attained  its  present  important  position. 

In  connection  with  the  manufacture  of 
silver  wares,  the  quality  of  the  metal  to  be 
used  has  been  fixed  by  law  for  centuries.  It 
is  well  known  that  silver  or  gold,  when  pure, 
is  almost  as  soft  as  lead,  and  articles  made  of 
either  woukl  be  quite  unequal  to  the  wear  of 
everyday  life.  To  remedy  this  defect  it  is 
necessary  that  some  other  metal  should  be 
added  to  impart  a  certain  amount  of  hard- 
ness, and  copper  is  almost  universally  em- 
ployed for  this  purpose. 

I>y  a  law  passed  in  1300,  in  the  reign  ui  Ed- 
Ward  I,  it  is  enacted  that  the  legal  standard 
of  silver-ware  should  be  925  parts  of  silver 
per  1000.  This  alloy  is  known  as  "standard" 
or  "sterling"  silver.  Another  legal  standard 
for  silver-wares  also  exists,  viz.,  959  parts  of 
silver  per  1000,  known  as  Britannia-silver,  but 
as  it  is  much  softer  than  standard  silver  it  is 
.seldom  used.  The  actual  preparation  or 
melting  of  the  standard  silver  is  usually 
effected  in  small  wind  furnaces  with  natural 
draught.  Many  of  the  larger  firms  prepare- 
their  own  alloy,  but  standard  silver  is  also 
supplied  to  the  trade  by  local  smelting  com- 
panies and  refiners,  several  of  which  have- 
been  in  existence  for  over  100  years. 

Standard  silver  is  very  malleable  and  duc- 
tile, and  is  well  adapted  for  casting.  Owing 
to  its  malleability,  it  lends  itself  with  great 
facility  to  the  design  of  the  artist  and  crafts- 
man. It  can  readily  be  shaped  into  vessels  of 
various  kinds  by  means  of  the  hammer,  or- 
raised  by  the  process  of  stam])ing  into  objects 
of  almost  any  desired  shape.  I'or  the  manu- 
facture of  silver  knife  blades,  etc.  the  metal  is 
forged  by  hammering  in  a  manner  similar  to 
that  employed  for  the  manufacture  of  steel 
blades,  by  which  treatment  it  acquires  a  con- 
siderable degree  of  hardness  and  toughness., 
.'ind   its  resistance  to  wear  is  considerablv   in-- 
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creased.  .Many  beautiful  examples  of  the 
silversmiths"  art  have  lieeu  produced  by 
Shefifield   hrms. 

The  growth  of  the  silver  trade  in  recent 
years  may  perhaps  be  best  indicated  by  the 
fact  that  whereas  in  the  year  1810  the  weight 
of  silver  marked  at  the  Sheffield  Assay  Office 
was  under  60,000  ounces,  and  in  i860 
amounted  to  only  about  85,000,  at  the  present 
time  approximately  1,500,000  ounces  of  silver 
pass  annually  through  the  office.  This  does  not, 
however,  represent  the  total  weight  of  silver 
articles  manufactured  at  Sheffield,  as  a  con- 
siderable weight  is  sent  to  London  and  else- 
where for  hall-marking  to  meet  the  wishes  of 
customers.  It  is  interesting  also  to  note  that 
about  nine-tenths  of  the  increase  shown  by 
these  figures  has  taken  place  within  the  last  20 
years.  At  the  present  time  there  are  between 
150  and  200  firms  in  Sheffield  manufacturing 
sterling-silver  wares,  electroplate  and  Britan- 
nia-metal. 

The  importance  of  the  silver  industry  in 
Sheffield  may  be  gathered  when  it  is  stated 
that,  so  far  as  can  be  computed  roughly, 
something  like  10,000  persons  are  employed  by 
the  various  factories  or  as  out-workers. 
Some  firms  do  everything  on  their  own  prem- 
ises, others  have  a  certain  proportion  of  their 
work  done  by  outworkers  and  in  some  cases  a 
firm  procures  its  goods  in  the  rousrh  and  only 
finishes  them.  The  nature  of  fhe  silver 
plating  trade  allows  the  employment  of  a  com- 
paratively large  number  of  women  and  girls 
Gold  wares  are  al.so  manufactured  ni  Sheffield, 
and  although  the  number  produced  annually 
is  comparatively  small,  the  trade  is  gradually 
increasing. 

Assay  Office.  The  importance  of  the  silver 
industry  is  also  emphasized  by  the  fact  that 
Sheffield  is  one  of  the  four  cities  in  England 
at  which  an  office  now  exists,  authorized  by 
act  of  Parliament  for  the  assaying  and  hall- 
marking of  gold  and  silver  wares.  With  cer- 
tain exceptions,  all  gold  and  silver  articles 
manufactured  must  be  submitted  for  assay 
and  hall-marking  before  being  exposed  for 
sale. 

At  the  date  of  the  birtii  of  the  silver-trade 
in  Sheffield,  offices  authorized  to'  assay  and 
mark  silver  and  gold  wares  existed  at  London, 
Chester,  Exeter  and  Xe\\'*-Castle-on-Tyne. 
The  establishment  of  an  assay  office  at  Shef- 
field in  1773  was  consequent  upon  a  petition 
to  Parliament  on  the  first  of  February  of  that 
vear. 


The  Act  reciting  that  silversmiths  and  plate 
workers  in  Sheffield  were  under  great  difficul- 
ties and  hardships  in  the  exercise  of  their 
trades,  for  want  of  assayers  in  convenient 
places  to  assay  and  "touch"  their  plate,  ap- 
pointed Sheffield  to  have  an  assay  office  for 
assaying  and  marking  wrought  plate,  and  in- 
corporated a  company  entitled  "Guardians  of 
the  Standard  of  Wrought  Plate  Within  the 
Town  of  Sheffield"  with  perpetual  succession 
and  power  to  use  a  common  seal.  The  Guar- 
dians appointed  by  the  Act  were  noblemen  and 
others  resident  in  or  within  twenty  miles  of 
Sheffield.  They  are  thirty  in  number,  and  it  is 
enacted  that  of  thes  a  certain  proportion  (at 
the  present  time  not  more  than  one-third,  nor 
less  than  one-fifth)  shall  be  plate  workers. 
Xo  time  was  lost  after  the  Act  was  passed 
before  the  company  proceeded  to  business. 
They  met  on  the  5th.  of  July,  1773  under  the 
presidency  of  the  Earl  of  Effingham  and  ap- 
pointed officers,  etc.  The  principal  officers  are 
four  Wardens,  the  Assay  Master,  and  a  law 
clerk.  The  regulations  of  the  office  are  sim- 
ilar to  those  in  force  in  Birmingham,  and  are 
much  more  precise  than  those  of  London. 
The  distinctive  City  Mark,  struck  upon  all 
wares  assayed  in  Sheffield  is  a  Crown  for 
silver,  and  a  York  rose  for  gold. 

The  Assay  office,  which  is  situated  in  Leo- 
pold St.,  is  equipped  with  thoroughly  up-to- 
date  appliances.  Prior  to  1893  all  silver 
assays  were  made  by  the  old  cupellation 
method,  but  in  that  year  the  Volhard  (sulpho- 
cyanate)  volumetric  method  was  introduced. 
Power  to  assay  and  hall-mark  gold  wares  was 
granted  to  the  Assay  Office  authorities  in  1904. 
The  method  employed  for  the  assay  of  gold 
wares  is  similar  in  principle  to  that  univer- 
sally adopted  for  the  assay  of  ordinary  gold 
bullion,  and  involves  cupellation  to  remove  the 
base,  oxidizable  metals,  and  the  inquartation, 
with  subsequent  parting  in  nitric  acid  to  re- 
move the  gold. 

The  wares  sent  for  hall-marking  are  care- 
fully scraped  so  as  to  obtain  fair  samples  of 
the  metal  of  which  they  are  made,  and  the 
samples  are  subsequently  assayed.  Tlie  Acts 
provide  for  the  marking,  with  tlic  authorized 
marks,  known  as  "hall-marks",  such  wares  as. 
on  trial,  are  found  to  be  of  silver  or  gold  of 
standard  quality,  and  the  breaking  up  of  any 
found  to  be  worse  than  standard. 

It  speaks  well  for  the  various  Sheffield  firms 
which  supply  standard  silver  to  the  trade,  that 
the  average  quality  of  silver  which  has  failed 
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to  "pass  the  Hall"  within  the  past  ten  years 
is  below  one-half  ounce  per  ten  thousand 
ounces  assayed  and  hall  marked. 


A    New    Process    of   Ma  King 

Duplicate    PKonograpK 

Records  by  Electroplating. 


A  new  process  of  making  duplicate  phono- 
graph records  has  been  patented  by  Frank  L. 
Dyer  of  the  Edison  Phonograph  Works  of 
West  Orange,  X.  J.  The  process  is  described 
by  the  inventor  as   follows : 

The  mold  i,  of  any  suital)k'  character,  eitlier 
tulndar  or  of  disc  form,  is  pruvidcd  with  the 
usual  record  surface  as  sliown.  The  mold  is 
then  placed  in  a  suitable  cobalt  plating  l)atli, 
preferably  a  concentrated  solution  of  cobalt 
chloride  with  cobalt  anodes  and  on  the  record 
surface  is  plated  an  exceedingly  thin  film  or 
blush  of  cobalt  2,  wiiich  may  be  less  than  .0001 


re0.z 


rrp.j 


Method  of  Making  the  Record  by  Plating. 

of  an  inch  in  thickness.  During  this  plating, 
the  mold  is  preferably  rotated  so  as  to  make 
the  plating  uniform.  The  mold  is  now  washed 
and  is  then  immersed  in  a  solution  of  copper 
sulphate,  the  reaction  causing  the  cobalt  to  go 
into  the  solution  and  the  copper  to  be  depos- 
ited as  "cement  copper"  in  a  minutely  granu- 
lar but  slightly  adhesive  form.  Preferably, 
the  immersion   is  cuntinued  only  long  enough 


to  result  in  tlie  covering  of  tiie  coljalt  tilm 
with  a  perfect  layer  of  cement  copper,  so  as  to 
leave  a  part  of  the  co1)alt  film  stil!  intact.  If 
all  tlie  cobalt  were  dissolved  in  the  copper  sul- 
phate bath,  there  might  be  danger  of  the  elec- 
trodeposited  film  being  plated  imperfectly  at 
first,  since  it  is  deposited  under  a  condition  of 
tension,  I)ut  it  will  be  understood  of  course, 
that  if  desired,  the  entire  film  of  cobalt  may 
be  reduced  to  cement  copper.  Instead  of  first 
depositing  on  the  mold  a  thin  l)lush  of  cobalt, 
as  explained,  any  other  metal  might  be  used 
in  connection  with  which  substantially  the 
same  reactions  take  place,  for  instance,  iron. 
Having  coated  the  record  surface  of  the  ma- 
trix or  mold  with  an  excessively  thin  film  of 
cement  copper,  as  explained,  1  now  electro- 
plate upon  such  lilni,  a  heavier  deposit  3,  of  a 
suitable  metal,  upon  which  the  record  is  to  be 
made.  This  is  [jreferaljly  nickel,  owing  to  its 
non-oxidizing  properties.  Preferably,  during 
the  operations  which  have  been  described,  the 
matrix  or  mold,  except  for  its  record  surface 
is  protected  I)y  a  coating  of  varnish  or  para- 
tifine,  or  some  similar  material,  so  that  the 
plating  operations  will  l)e  confined  to  tlie 
record  surface.  The  shell  or  disk  of  nickel  or 
other  metal,  which  has  thus  been  formed  (de- 
pending, of  course,  whether  the  mold  is  tubu- 
lar or  disk-like)  is  removed,  which  can  be 
readily  effected,  owing  to  the  slightly  adiiesive 
character  of  the  film  of  cement  copper.  When 
the  nioUl  is  tubular,  the  shell  is  preferalily  col- 
lapsed, as  shown  in  Fig.  1.  Having  obtained  a 
shell  or  disk  of  electro-plated  metal,  carrying 
an  accurate  copy  of  the  record  to  be  duplica- 
ted, it  is  now  supported  on  a  suitable  founda- 
tion 4,  of  p!aster-of-Paris,  or  papier  mache. 
it  will  be  understood  that  in  order  to  facilitate 
the  stripping  of  the  electrodeposited  duplicate 
from  the  matrix,  the  matrix  with  the  electro- 
plated deposit  in  position,  may  be  subjected  to 
a  thirty  to  forty  per  cent,  solution  of  cyanide 
of  potash,  by  which  the  cement  copper  will  be 
dissolved,  so  as  to  entirely  free  the  electro- 
deposited  layer,  but  ordinarily  this  is  not  nec- 
essary, since  the  adhesion  of  the  particles  of 
cement  coi)per  is  so  slight  as  to  permit  the 
electrodeposited  layer  to  be  readily  stripped 
from  the  matrix  or  mold. 


Soft  clectrodeposits  are  always  produced  by 
the  use  of  a  low  current  density  (weak  cur- 
rent), while  hard  deposits  result  from  forcing 
the  deposit  by  a  high  current  density  Cstrony 
current ). 
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Kind  of  Cast-iron  Used  in 
MaRing  Molds. 


By  Er'wii:*  S.  Sperry. 

In  casting  brass  for  rolling,  cast-iron 
molds  are  used  and  those  who  follow  the 
brass  business  well  know  that  the  quality  of 
the  iron  employed  in  them  has  a  great  in- 
fluence on  their  life.  The  casting  of  a  mold 
of  gray  iron  seems  a  simple  matter  and  so  it 
is,  but  there  are  few  iron  founders  who  use 
pig-iron  adapted  for  the  purpose.  The  major- 
ity of  founders  make  machinery  castings  in 
which  a  hard,  close-grained  cast-iron  is  nec- 
esary.  Such  iron  does  not  give  very  good  ser- 
vice in  the  brass  trade  for  the  reason  that  it 
is  too  hard  and  soon  cracks.  A  good  mold 
should  last  for  a  long  time  and  the  leading 
concern  in  the  United  States  making  such 
molds  guarantee  them  for  a  year  and  will  cast 
the  date  upon  them  so  that  the  user  may  keep 
track  of  them. 

In  the  casting  of  ingot  metals  the  same 
rule  applies  and  although  ordinarily  gray-iron 
answers,  it  is  too  hard  and  the  molds  fre- 
quently last  but  a  few  days.  When  the  iron  is 
too  hard  on  account  of  the  use  of  a  large 
amount  of  scrap,  it  is  often  found  that  the 
molds  will  crack  the  first  time  the  brass  is 
poured  into  them. 

In  the  brass  rolling  mill  trade,  practically 
one  company  supplies  all  the  molds  for  casting 
the  brass  and  they  have  done  so  for  years. 
They  have  found  that  in  order  to  produce  a 
good  and  lasting  mold,  the  quality  of  the  iron 
must  be  right.  They  run  special  heats  on  it 
and  cast  the  molds  from  nothing  else.  A  mold 
made  by  this  company  gave  particularly  good 
service  and  knowing  that  the  quality  of  iron 
used  for  making  molds  is  not  generally  appre- 
ciated, the  following  analysis  was  made  of  it : 

Graphitic  Carbon    2.40% 

Combined    Carbon    0.60% 

Silicon    1.50% 

Sulphur    0.11% 

Manganese     0.46% 

Phosphorus     0.29% 

The  casting  made  from  this  iron  is  quite 
soft  and  cuts  very  freely.  This  softness  is 
undoubtedly  the  cause  of  the  long  life  of  the 
molds.  There  is  no  occasion  for  a  strong  iron 
in  the  molds  and  softness  prevents  the  crack- 
ing   when    the    metal    strikes    it.    Those    who 


desire  to  make  molds  for  casting  brass  or 
other  high  melting  metals,  should  use  an  iron 
of  this  character  as  it  has  been  found  satis- 
factorv  in  everv  wav. 


A    Melting    Furnace     ^vitH     a 
Combustion  CKaxnber. 


An  improved  form  of  furnace  for  melting 
metals  has  been  recently  patented  by  John  R. 
Flaherty  of  Cincinnati,  Ohio  (U.  S.  Patent 
1.003,444,  Sent.  19,  1911).  The  essential 
feature  of  the  patent  lies  in  the  use  of  a  com- 
bustion chamber  underneath  the  furnace  to 
prevent  the  flame  from  striking  against  the 
crucible.  Oil  or  gas  is  employed  as  the  fuel. 
The  furnace  is  herewith  illustrated  and  is 
made  in  the  following  manner  : 


Crucible  Furnace    with    Combustion    Chamber  in    the 
Bottom. 

Underneath  the  furnace  is  a  chamber  as 
shown  in  the  cut  and  at  one  side  the  oil  or 
gas  burner  enters.  The  flame  strikes  against 
a  baffle-rod  so  as  to  break  it  up  and  scatter 
it.  After  striking  against  this  rod,  it  passey 
up  through  the  flues  in  the  bottom  of  the  fur- 
nace and  around  the  crucibles.  The  advan- 
tage claimed  is  that  the  crucible,  in  which 
the  brass  or  other  metal  is  melted,  is  envel- 
oped with  flame  in  an  even  manner  and  there 
is  no  local  injury. 


When  deposited  from  a  cream  of  tartar 
solution,  tin  has  nearly  the  whiteness  of  silver. 
Ordinary  brass  pins  are  examples  of  this  kind 
and  are  tinned  by  boiling  them  in  a  solution  of 
cream  of  tartar  in  contact  with  block  tin.  No 
electric  current  is  used,  the  electric  current 
necessary  for  the  electrodeposition  being  gen- 
erated by  the  contact  of  the  brass  and  tin 
themselves. 


THE    BRASS    \VORI.I> 


365 


The     BrigHtenii^g     of    Small 

Metal  Articles    by  Means    of 

tKe  Centrifugal  Machine. 


]n  Thk  Bkass  W Dki.d,  Decenilier  ]go8.  page 
399,  was  described  a  machine  for  drying  out 
small  metal  goods  by  means  of  centrifugal 
motion,  and  at  the  same  time  forcing  a  blast 
of  hot  air  upon  them  while  they  are  being 
rotated.  This  hot  blast  serves  to  brighten  the 
articles  and  leave  them  in  a  uniform  and  clean 
condition. 


an  acid  solution  to  remove  the  traces  of  man- 
ufacturing, as  for  instance  to  remove  fire 
marks,  or  to  clean  them  from  metal  dust,  oil, 
dirt  accidentally  collected,,  or  other  foreign  or 
undesiral)Ie  matter  to  put  tliem  in  final  com- 
mercial condition.  Otlier  metal  articles  are 
electroi)lated.  in  the  case  of  tlie  articles  which 
are  acid-dipped,  and  in  the  case  of  those  which 
are  electro-plated  also,  it  is  necessary  that  tlie 
liquid  in  which  they  were  immersed  be 
removed  quickly  and  unifnrmly  from  all 
parts  of  the  surface  to  prevent  oxidation,  cor- 


Fig.   I.     The  Tolhurst  Centrifugal  Machine  with  Hot  Air  Blast  for  Brightening  Small  .Metal  Uoods. 


Although  this  machine  was  invented  by  I*. 
A.  Tolhurst  of  the  Tolhurst  Machine  Works. 
oi  Troy,  X.  V.,  a  patent  has  recently  been 
taken  out  on  it.  This  patent  (1,003,827,  Sept 
19,  191 1,  Art  of  Drying  and  PolLsliing)  lias 
been  granted  in  the  name  of  1'.  A.  Tolhurst 
and  the  machine  is  now  being  manufactured 
by  the  Tolhurst  Machine  Works  of  Troy,  N. 
Y.,  the  well  known  makers  of  centrifugal 
machinery. 

It  is  customary  in  the  manufacture  of  many 
kinds  of  metal  articles,  as  one  of  the  final 
steps   in   such   manufacture,   to   dip   them    into 


rosion  and  stain.  It  is  further  necessary  to 
"brighten"  these  surfaces,  that  is,  to  imi)art  to 
them  the  uniform  lustrous  and  bright  appear- 
ance connnon  to  the  completed  commercial  ar- 
ticles of  these  classes.  Heretofore  such  arti- 
cles have  been  dried  and  brightened  by  being 
tumbled  in  barrels,  or  shaken  in  sieves,  con- 
taining hard  wood  saw-dust.  The  particles  of 
saw-dust  l)y  reason  of  their  porosity  absorb 
the  moisture  from  the  surface  of  the  articles, 
and  serve  also  by  a  sort  of  gentle  attrition 
(jr  bufling  action  to  brighten  the  articles,  that 
is.  til  .give  them  the  lustrnus  a|)pearance  which 
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constitutes  the  commercial  tinish.  The  work 
as  performed  with  the  saw-dust  and  attendant 
apparatus  is  tedious  and  laborious,  and  where 
conducted  on  a  large  scale  involves  consider- 
able apparatus  in  the  way  of  tumbling  barrels, 
saw-dust  bins,  etc.,  and  requires  also  much 
manual  labor.  Furthermore,  the  saw'-dust  is 
constantly  deteriorating,  as  it  absorbs  the 
moisture  from  repeated  operations  and  is 
therefore  uncertain  and  non-uniform  in  its 
action,  and  is  both  a  troublesome  and  costly 
element  in  the  manufacturing  work.  Further- 
more, this  operation  constitutes  a  very  large 
proportion  of  the  expense  of  production,  es- 
pecially where  the  articles  are  small  and  the 
price  thereof  low.     In  the  case  of  threaded  ar- 


dry  air  moving  at  great  velocity,  and  in 
accordance  with  one  feature  of  the  invention, 
the  mass  of  articles  is  at  the  same  time  moved 
in  a  transverse  direction  to  the  direction  of 
movement  of  the  current  of  air,  and  also  pref- 
erably at  a  high  velocity.  The  articles  are 
thus  dried  and  at  the  same  time  brightened,  or 
rendered  lustrous  to  a  very  high  degree,  giv- 
ing them  a  pleasing,  satisfactory  and  superior 
commercial  finish.  Both  the  drying  and 
brightening  action  is  accomplished  by  the  ac- 
tion of  rapidly  moving  air  currents,  and  not 
b}-  any  atfrition  due  to  movements  of  the  arti- 
cles in  the  mass  either  against  or  relatively  to 
each  other,  or  against  any  other  substance.  In 
fact  with  most  such  articles,  it  is  essential  that 


Fig.  2.     Detail  of  the  Tolhurst  Centrifugal  Machine. 


ticlc>,  the  saw-dust  has  been  objectionable, 
and  has  deteriorated  the  commercial  value  of 
the  product  by  remaining  adherent  to  the 
threads. 

The  present  invention  dries  and  brightens 
such  acid-dipped  and  electro-plated  metal  ar- 
ticles with  great  rapidity,  and  is  capable  of 
acting  at  one  time  on  exceedingly  large  quan- 
tities of  such  articles  to  simultaneously  bright- 
en and  dry  them. 

According  to  the  present  invention  a  mass 
of  the  metal  articles  are  taken  wet  from  the 
cleaning  or  electrolytic  bath  and  are  subjected 
to   the   action    of   a   blast   or   current    of   hot. 


they  be  at  rest  relatively  to  each  other  individ- 
ually, as  they  would  otherwise  be  scratched 
and  abraded  so  as  to  be  uncommercial. 

The  movement  of  the  air  and  of  the  mass 
of  articles  in  transverse  directions  serves  to 
render  the  drying  and  brightening  action  of 
the  air  uniform  in  all  parts  of  all  the  articles, 
notwithstanding  intricacy  of  shape  in  the  arti- 
cles, and  also  notwithstanding  that  the  arti- 
cles may  individually  be  very  small  and  the 
mass  of  articles  operated  upon  at  one  time  be 
relatively  very  great.  This  appears  to  be  due 
to  an  intense  vortex  action  of  the  air  set  up 
between   and   around   all   parts   of   the   massed 
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articles,  whereby  all  the  parts  of  the  articles 
are  reached  and  acted  upon  by  the  violently 
moving  air  currents. 


A  Modification  of  tKe  Ordinary^ 
Sand  Molding  Process. 


A  modification  of  the  ordinary  process  of 
molding  in  sand  has  been  patented  by  Herbert 
L.  Whittemore  of  Urbana.  111.,  and  which  is 
rather  novel  in  its  method.  The  reader  will 
understand  the  process  by  referring  to  the 
sketches,  which  are  herewith  shown,  and  fol- 
lowing the  various  steps. 


ng.i. 


FJ^Z. 


f^ 


LiL 


;^Ti 


A.W.v.VN^ 


/uf4 

The  First  Stages  in  .Making  the  Mold. 

In  accordance  with  the  improved  process 
;i  form  is  first  made  of  a  suitable  plastic  ma- 
; trial,  of  which  paraffine  wax  is  the  best  ex- 
iniple  known.  Paraffine  is  easily  melted.  It 
nay  be  readily  cut  or  shaped  by  means  of 
i"ols  and  it  hardens  at  ordinary  temperatures 
so  as  to  maintain  the  shape  which  is  given  to 
it  in  the  forming  process.  This  wax  form 
thus  produced  is  in  the  shapf  of  an  intaglio 
of  the  article  to  be  cast.  The  surface  of  the 
paraffine  in  which  the  intaglio  is  formed  is 
preferably  conformed  also  to  duplicate  the 
gate  and  parting  surface  of  the  mold  which 
ultimately    is    to    be    made    from    the    finished 


pattern.  When  the  form  has  been  completed, 
hydraulic  cement,  or  concrete  of  hydraulic  ce- 
ment is  placed  in  the  intaglio  of  the  article  to 
be  cast  and  of  the  gate  thus  to  make  a  pattern 
not  only  of  the  article  to  be  cast  but  prefer- 
ably also  of  the  gate  and  parting  surface  of 
the  mold.    When  the  concrete  sets  or  hardens. 


t""^ 


rig.5. 


I^.Z 


The  Second  Stages  in  .Making  the  Mold. 

there  results  a  hard  durable  pattern  which  is  a 
reverse  of  the  sand  mold  into  which  the  mol- 
ten metal  is  to  be  poured  in  casting.  The 
pattern  duplicates  not  only  the  article  to  be 
cast  but  also  the  gate  or  gates  leading  from 
the  sprues  or  risers  and  also  the  parting  sur- 
face of  the  mold. 

When  the  pattern  has  hardened  sufficiently 
it  is  removed  from  the  form  and  by  means  of 
suitable  registering  devices,  such  as  dowels 
and  dowel  pins,  it  is  made  to  occupy  the  de- 
sired position  in  the  flask  into  which  the  sand 
is  tamped  to  form  the  sand  moid.  If  the 
article  to  be  cast  lies  entirely  upon  one  side  of 
the  parting  surface,  an  intaglio  of  the  whole 
of  the  article  to  be  cast  will  be  cut  in  one 
form.  The  pattern  in  this  case  having  been 
brought  into  register  with  the  drag  of  the 
flask   will    serve   to    form   the   sand    which      is 
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tlien  tamped  into  the  drag  to  conform  with 
the  article  to  be  cast  except  that  the  parting 
surface  of  the  cope  must  have  a  plane  sur- 
face to  come  into  juxtaposition  with  the 
parting  surface  of  the  sand  of  the  drag,  and 
this  plane  surface  may  he  f oi  nied  against  the 
plane  molding  board  or  against  the  plane 
pattern  of  concrete  as  may  be  preferred.  If 
on  the  other  hand  the  article  to  be  cast  lies 
partly  on  either  side  of  the  parting  surface, 
a  separate  pattern  is  required  for  each  portion 
of  the  mold.  In  a  two-part  mold  a  second 
portion  will  be  made  in  the  manner  above  de- 
scribed with  respect  to  the  |<ortion  of  the  pat- 
tern which  is  used  in  the  drag.  This  second 
pattern  will  be  cast  in  concrete  from  a  wax 
form  which  is  cut  into  an  intaglio  of  the 
portion  of  the  article  to  be  cast  which  ex- 
tends above  the  parting  surface  of  the  mold 
and  thus  into  the  cope  of  the  flask.  The  cope 
pattern  is  brought  into  register  with  the  cope 
of  the  flask  in  the  same  way  that  the  other 
portion  of  the  pattern  is  brought  into  register 
with  the  drag.  Molding  sand  is  then  tamped 
into  the  cope  to  form  the  cope  portion  of  the 
mold.  The  two  portions  of  the  mold  when 
completed  are  brought  into  register  by  means 
of  dowels  or  other  registering  devices  to  form 
3.  complete  sand  mold  into  which  the  molten 
metal  to  be  cast  is  poured. 


Xesting    Voltmeters     and     A.Tn- 
meters. 


Xow  that  electrical  measuring  instruments 
are  widely  used  in  the  plating  industry,  a 
word  in  regard  to  testing  them  may  be  of 
value  There  are  many  kinds  of  instruments 
now  sold  ;  some  are  good  and  some  are  cheap. 
The  cheap  ones  are  those  which  will  give  the 
most  trouble. 

In  each  instrument  there  is  a  permanent 
magnet.  This  magnet,  particularly  in  the 
cheap  instruments,  gradually  loses  its  mag- 
netic power  so  that  its  action  is  not  the  same 
after  ten  years  as  it  was  at  the  beginning 
when  the  instrument  was  made.  This  means 
that  the  readings  may  lie  subject  to  error 
after  the  instrument  has  been  in  use  for  a 
number  of  years. 

The  best  forms  of  measuring  instruments 
are  provided  with  magnets  made  of  special 
steel  which  retain  their  magnetism  for  a  long 
period  of  time  without  appreciable  change. 
The    cheaper     form    of    instruments    do     not 


change  mucli  to  be  sure,  but  it  has  been  found 
enough  to  alter  the  readings  and  mislead  the 
plater.  In  one  instance  an  old  instrument  was 
tested  and  it  was  found  to  give  practically 
twice  the  readings  it  should.  The  magnetism 
in  the  permanent  magnet  had  nearly  disap- 
peared. 

It  is  advisable,  whenever  possible,  to  test 
the  old  instruments  by  comparing  them  with 
those  known  to  be  correct.  When  this  is 
done  some  surprising  things  will  be  found. 
In  one  case  which  we  have  in  mind,  a  plater 
claimed  he  was  using  so  high  a  voltage  that 
it  seemed  almost  incredible  :  but  investigation 
showed  that  he  was  honest  in  his  readings  of 
the  voltmeter  but  the  instrument  had  become 
quite  inaccurate  in  the  course  of  time.  After 
five  years  or  more  instruments  should  be  com- 
pared with  those  of  known  accurac}^  They 
usually  remain  accurate  for  this  length  of 
time,  even  though  of  the  cheapest  character. 


Producing  Articles  of  Je'^velry. 


A  method  of  producing  articles  of  jewelry 
has  recently  been  patented  by  C.  A.  Mealy  and 
Russell  L.  Parcel!  of  Baltimore,  Md.  The 
process  consists  of  melting  gold  or  silver  and 
granulating   it  by   pouring   it   in   water.      This 


■-j«'<s  y. 


0!5^.  £>. 


Method  of  Making  the  Jewelry. 

produces  irregular  shaped  pieces  of  metal  as 
shown  in  the  illustration.  These  pieces  may 
then  be  soldered  together  in  the  form  of 
scarf-pins  etc..  and.  it  is  stated,  the  soldering 
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(hard)  will  cause  a  discoloration  of  the  por- 
tion near  the  solder  while  the  other  portions 
remain  in  tlieir  original  color.  A  variegated 
article  is  tlien  produced,  as  far  as  the  color 
is  concerned,  wliicli  has  a  pleasing  appearance. 


Excel-All  Dynamos. 


Sugar    as    a    Carbonaceous 
Covering  in   Melting  Silver. 


In  the  melting  of  sterling-silver,  some 
covering  is  necessary  in  order  to  protect  the 
molten  metal  from  the  action  of  the  atmos- 
phere. Unless  this  is  done,  the  silver  will 
absorb  gases  during  the  melting  and  will  then 
expel  tliem  again  during  the  cooling  of  the 
metal  in  the  mold,  producmg  blow  holes  or 
pin  holes. 

As  a  covering  for  the  silver,  charcoal  has 
l)ecn  found  excellent  as  it  supplies  a  reducing 
action  which  is  quite  beneficial  to  the  silver. 
and  at  the  same  time  it  contains  no  .sulphur 
or  other  deleterious  elements  which  would 
injure  it.  Charcoal  has  been  extensively 
used  for  the  purpose  and  is  excellent,  but  it 
has  not  proved  quite  satisfactory  in  the  case 
of  gas  or  oil  furnaces.  The  charcoal,  being 
quite  light,  is  readily  blown  away  or  ofif  from 
the  surface  of  the  silver  when  the  melting  is 
taking  place  on  account  of  the  blast,  and. 
therefore,  the  silver  is  exposed  to  the  air  and 
products  of  combustion.  Charcoal,  accord- 
ingly, is  not  quite  satisfactory  in  such  in- 
stances. 

Sugar  has  proved  quite  satisfactory  as  a 
covering  in  the  melting  of  silver.  When  ap- 
plied to  the  surface  of  the  molten  metal,  it 
immediately  carbonizes  and  forms  a  solid,  hard 
mass  that  is  not  disturbed  by  the  blast.  The 
molten  silver,  therefore,  is  protected  by  the 
covering  in  the  necessary  manner.  It  is  a  well 
known  chemical  fact  that  the  purest  form  of 
carbon  is  produced  when  sugar  is  heated  so 
that  as  far  as  purity  of  this  carbonaceous 
covering  is  concerned,  there  is  nothing  more 
to  be  desired. 

The  value  of  sugar  as  a  covering  in  the 
melting  of  silver,  therefore,  lies  in  the  fact 
that  it  forms  a  layer  of  pure  carbon  when 
heated  and  which  masses  together  in  a  solid 
cake  which  is  not  readily  blown  off  by  the 
blast  of  gas  or  oil.  While  sugar  is  expensive 
compared  with  charcoal,  its  cost  is  not  suffi- 
cient to  prevent  its  use  when  the  results  are 
taken   into  consideration. 


The  new  line  of  plating  and  electro-typing 
dynamos  recently  placed  upon  the  market  by 
The  Bennett-O'Connell  Company  of  Chicago, 
111.,  contains  some  new  features  of  merit  as 
well  as  some  of  the  latest  features  in  electrical 
engineering. 

The  main  feature  of  this  dynamo  lies  in  the 
brush  and  brush  holder,  w'hich  is  a  radical  de- 
parture in  plating  dynamo  construction.  They 
have  adopted  what  is  known  as  a  radial  type 
of  brush  holder  and  l)rush.  which  is  shown  bv 


Pig.   1.    The  Excel-All  Dynamo. 


the  accompanying  cuts  and  which  allows  the 
brush  to  rest  radially  upon  the  commutator, 
the  brush  being  actuated  by  a  tension  finger. 
This  keeps  the  brush  in  contact  with  the  com- 
mutator at  all  times,  thereby  overcoming  the 
great  objection  to  the  old  type  of  copper  leaf 
or  woven  wire  gauze  brushes  in  that  when 
they  wear  down  the  brush  gradually  shifts 
back  off  the  point  of  comnnitation.  which, 
heretofore,  has  required  considerable  time 
and  trouble  in  retrinmiing  and  resetting  of 
the  brushes.  This  is  entirely  overcome  by 
their  radial  l)rush  holder.  The  accompanying 
cuts  will  give  the  reader  a  practical  view  of 
this  holder  and  brush  and  its  position  on  the 
comnuitator  as  used  on  their  line  of  dynamos. 

The  brush  used  in  connection  with  this 
brush  holder  is  a  composition  brush  with  a 
very  high  conductivity,  which  is  guaranteed  to 
connnutate    130   amperes    per    s(|uare    inch    of 
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contact.  This  brush  requires  no  lubrication 
on  the  commutator  whatever,  neither  does  it 
require  any  retrimming  or  resetting,  which 
brings  this  line  of  dynamos  up  to  the  stand- 
ard practices  of  standard  lighting  dynamos 
and  power  motors. 

In  general  design  they  have  adopted  the  well 
known  round  type  of  dynamo  frame,  being 
made  of  cast  iron  with  steel  blocks  cast, 
welded  and  bolted  into  the  same. 


A  Ne^v  Form  of  Microineter 
Gauge. 


Fig.  2.    Method  of  Making  the  Brush  Holder. 

The  armatures  are  bar  wound,  thoroughly 
ventilated  radially  and  longitudinally.  The 
commutators  are  made  of  tempered  copper, 
thoroughly  insulated  with  mica  insulations  and 
are  also  ventilated  parallel  with  the  shaft.  In 
fact,  the  combined  outfit  is  so  designed  to 
take  care  of  the  heavy  duty  that  plating  dyna- 
mos are  called  upon  to  perform. 

These  dynamos  are  guaranteed  to  have  a 
rise  in  temperature  not  to  exceed  that  allowed 
by  electrical  engineers  for  standard  dynamos 
and  motors  after  a  full  load  run  of  ten  hours. 
This  brings  this  line  of  dynamos  up  to  every 
modern  practice  in  standard  dynamo  and 
motor  building. 

These  dynamos  are  built  in  sizes  from  150 
to  3500  amperes  and  are  either  belted  or  motor 
driven,  shunt  or  compound  wound. 


Silver  plating  was  the  first  form  of  electro- 
plating commercially  used  and  was  first  car- 
ried out  in  a  commercial  way  by  Dr.  John 
Wright  of  Lincolnshire,  England.  He  dis- 
covered that  a  cyanide  silver  solution  was  ca- 
pable of  giving  a  good  deposit.  He  after- 
wards sold  his  process  to  the  Elkingtons  who 
patented  it.  It  has  been  stated  that  the  patent 
was  legally  void  for  the  reason  that  the  pat- 
entees were  not  the  actual  inventors  as  the 
law  requires  they  should  be. 


A  new  form  of  micrometer  gauge  has 
recently  been  placed  on  the  market  by  the 
B.  C.  Ames  Company  of  Waltham,  Mass.,  and 
which  is  one  of  the  most  accurate  and  delicate 


New  Form  of  Micrometer  Oauge. 

instruments  yet  produced.  The  gauge  is  made 
in  several  shapes,  but  one  of  the  most  con- 
venient forms  is  the  upright  design  herewith 
illustrated. 

The  gauge  is  automatic  so  that  the  "feel" 
of  different  individuals  that  is  necessary  in 
measuring  with  the  ordinary  micrometer  is 
absent.  To  measure  an  article,  the  lever  is 
pressed  back  by  the  finger  and  the  jaw  allowed 
to  fall  lightly  on  the  surface.  The  dial  is 
then  read  ofif.  Slipping  of  the  finger  will  not 
injure  the  gauge  in  anj'  way.  Measurements 
up  to  i^  inches  may  be  made,  as  well  as 
those  down  to  o.ooi  of  an  inch.  The  readings 
may  be  made  to  a  ten  thousandth  of  an  inch 


The  production  of  a  soft  nickel  deposit  de- 
mands that  the  current  density  shall  be  low  (a 
weak  current).  A  strong  current  means  a 
hard  deposit. 
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A.  MetKod  of  Electroplating 
"Wire  ClotH. 


The  electroplating  of  wire  cloth  is  now  ex- 
tensively carried  out,  not  only  for  the  rust 
proofing  (electrogalvanizing  is  employed  for 
this)  but  for  the  production  of  an  ornamental 
finish.  The  plating  of  the  cloth  without  a 
special  apparatus  is  difficult.  Frarcis  J.  Root 
of  the  New  York  Wire  Cloth  Co.  has  recently 
patented  an  appliance  for  plating  the  cloth 
which  obviates  most  of  the  difficulties 
previously  experienced. 


Decline  in    tKe  Use    of  Britan- 
nia-Metal in  England. 


The  production  of  britannia  metal  was 
formerly  an  important  industry  at  Birming- 
ham and  Sheffield.  It  was  used  especially  in 
the  manufacture  of  cofTee  and  tea  services 
and  to  a  limited  extent  in  the  production  of 
spoons  and  forks,  but  is  not  used  for  music 
plates.  The  proper  composition  of  a  good 
quality  of  britannia  metal  is  90  per  cent  tin, 
8  per  cent  antimony,  and  2  per  cent  copper, 
and  when  tin  sold  at  $300  to  $350  per  ton  the 


.Manner  of  Electroplating  the  Wire  Cloth. 


The  cloth  is  fed  to  the  plating  tank  in  a  con- 
tinuous length.  The  anodes  hang  in  the  solu- 
tion from  rods  across  the  tank  and  the  cloth 
in  passing  through  travels  on  each  side  so  that 
the  distance  from  the  cloth  to  the  anode  sur- 
face is  always  the  same.  In  the  bottom  of  the 
tank  is  a  series  of  rolls  over  which  the  cloth 
passes  and  to  which  it  again  rises  to  the  top 
of  the  tank  over  other  rolls.  The  cathode 
connection  is  made  on  the  top  roll  so  that  as 
the  cloth  passes  along  it  is  always  in  contact. 
These  rolls  also  serve  to  break  and  dislodge 
any  air  or  gas  bubbles  that  are  so  troublesome 
in  the  ordinary  plating  of  wire  cloth. 

The  process,  the  inventor  states,  is  partic- 
ularly applicable  to  the  bronze  plating  of  wire 
cloth  to  be  used  for  window  screens. 


Lead  is  one  of  the  most  easily  corroded  of 
the  common  metals  and  copper  alloys  contain- 
ing it  corrode  more  readily  than  those  free 
from  it. 


metal  was  cheap  and  filled  the  place  now  occu- 
pied by  German  silver.  Since,  however,  the 
price  of  tin  has  risen  to  $950  or  more  per 
ton  the  value  of  britannia  metal  has  so  in- 
creased that  it  is  more  economical  to  use 
German  silver,  though  the  cost  of  the  manu- 
facture of  German  silver  is  much  higher.  As 
an  industry  it  may  be  said  that  the  manu- 
facture of  britannia  metal  has  practically  died 
out.  It  is  still  used  to  some  extent  for  the 
manufacture  of  hot-water  jugs,  coffee  and 
tea  pots,  sugar  basins,  soup  tureens,  dish 
covers,  soap  boxes,  etc.  It  is  also  used  to  a 
limited  extent  when  applied  to  the  cheapest 
kinds  of  brushes,  mirrors,  etc.,  by  the  electro- 
plating process. — Daily  Consulni    Report. 


The  so-called  Sheffield-plate  was  first  pro- 
duced by  Thomas  Bolsover  in  1742.  He  was 
a  cutler  of  Sheffield,  England  and  the  name 
is  thus  derived. 
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Qxiestions  and  Ans-wers. 


Question  Xu.  1044.  Can  a  brass  solution 
he  run  in  a  lead  lined  tank?  We  are  making 
up  a  new  solution  and  would  use  lead  if  sat- 
isfactory. 

Aiisver:  Lead  is  slightly  soluble  in  a  cyan- 
ide solution  and  for  this  reason  it  is  not  to  be 
recommended.  You  will  tind  an  iron  or  steel 
tank  the  best  and  they  are  extensively  used. 
In  place  of  this  a  wood  tank  can  be  used  and 
this  also  will  be  found  very  satisfactory 
although  its  life  is  shorter  than  that  of  the 
iron  or  steel  tank.  A  good  steel  tank  will 
last  a  life-time. 

Question.  No.  1046.  Can  silver  be  plated 
on  steel  and  then-  the  whole  heated  to  the 
melting  point  of  the  silver  to  fuse  it  on?  I 
have  heard  that  nickel  is  deposited  on  the 
Edison  storage  battery  in  this  manner  and 
wish  to  use  the  same  process  for  silver  on  a 
certain  kind  of  article  if  it  can  be  done? 

Anszver.  You  will  be  able  to  fuse  the  silver 
on  the  steel  in  the  manner  you  suggest,  but  it 
will  be  necessary  to  heat  the  article  after 
silver  plating,  in' an  atmosphere  of  hyrdogen 
gas  or  ordinary  illuminating  gas  in  order  to 
prevent  the  silver  from  oxidizing  and  becom- 
ing covered  with  blisters.  Edison  heats  the 
nickel  plated  steel  in  hydrogen  gas  and  obtains 
a  satisfactory  union  of  the  nickel  and  steel. 

Question  No.  1047.  I  have  noticed  in  The 
Brass  World  that  a  small  quantity,  given  as 
about  0.005%  of  aluminum  in  a  galvanizing 
bath  will  produce  a  brighter  and  cleaner,  as 
well  as  smoother  zinc  coating  on  iron  or  steel 
goods.  I  have  tried  it  on  two  or  three  occa- 
sions, putting  in  the  aluminum  as  a  95%  zinc 
and  5%  aluminum  alloy.  Each  time  I  found 
a  layer  of  aluminum  on  the  top  of  the  zinc 
and  the  galvanized  goods  were  rough  and  had 
patches  on  them.  The  galvanizing  kettle 
stood  at  8oo°-85o"  Fahrenheit  by  the  pyro- 
meter. I  should  be  pleased  to  be  enlightened 
on  the  matter  as  it  would  appear  from  my 
results  that  the  aluminum  is  unsatisfactory 
in  a  galvanizing  bath. 

Aiisii.'er.  Practically  every  galvanizer  now 
uses  aluminum  in  his  galvanizing  kettle  and 
there  is  no  question  about  its  great  value.  You 
probably  did  not  mix  the  aluminum  with  the 
zinc  completely  and  worst  of  all,  your  kettle 
seems  to  be  covered  with  a  layer  of  dross 
which  adheres  to  the  goods.  Throw  some  sal- 
ammoniac  on  the  surface  of  the  molten  zinc 
after  adding  the  aluminum,  then  skim  and 
repeat  until  a  clear  zinc  surface  has  been 
obtained.  When  this  has  been  done  you  will 
have  no  further  trouble. 

Question'  No.  1049.  In  melting  brass  in 
crucibles  should  the  coal  or  coke  be  charged 
up  to  the  top  of  the  crucible?  We  have  heard 
that  the  crucible  will  last  longer  if  this  is 
done. 

AtiS2ver.  You  will  find  your  crucibles  will 
last  a  longer  number  of  heats  if  the  coal  or 
coke  is  charged  nearly  to  the  top  of  the  cru- 


cible as  it  prevents  the  air  from  having 
access  to  the  graphite  in  the  crucible  mixture 
and  burning  it  away. 

Question  No.  1050.  What  is  the  cause  of 
the  cracking  of  brass  during  rolling  into  sheet. 
We  use  the  best  electrolytic  copper  and 
"brass  special"  spelter.  While  we  had  no 
trouble  until  recently,  within  the  last  few- 
days  the  brass  has  begun  to  crack  on  the 
edges  when  we  "break-down"  the  cast  bar. 
We  have,  so  far,  been  unable  to  locate  the 
cause  and  would  like  your  assistance  on  the 
matter. 

Aiiszi'er.  The  cracking  of  brass  during  roll- 
ing may  be  caused  by  a  number  of  different 
conditions.     They  are : 

1.  Too  much  antimony,  bisnuith,  or  arsenic 
in  the  copper. 

2.  Too  much  lead  in  the  brass  mixture. 

3.  Brass  mixture  too  hard  (i.  e.  too  much 
spelter  in  it  or  too  "high.") 

4.  Too  heavy  a  "pinch"  in  breaking  down, 
or  too  much  reduction  before  annealing. 

5.  Oxide  of  copper  or  oxide  of  zinc  in  the 
lirass   (or  both ). 

If  you  are  using  a  good  grade  of  copper  and 
spelter,  as  you  say  you  are,  it  is  probable  that 
your  difficulty  is  caused  by  the  presence  of 
oxide  in  the  brass.  This  is  a  very  common 
difficulty  and  the  oxide,  being  a  non-metallic 
element,  acts  like  so  much  dirt  and  causes  the 
metal  to  part  during  the  rolling.  The  reason 
for  the  oxide  in  the  brass  is  the  oxidation  of 
the  copper  during  the  melting.  This  may  be 
( and  almost  invariably  is )  produced  by  not 
keeping  the  copper  well  covered  with  charcoal 
during  the  melting.  When  the  zinc  is  intro- 
duced, the  oxide  of  copper  is  reduced,  form- 
ing oxide  of  zinc  which  causes  the  cast  metal 
to  be  full  of  little,  hue  particles  which  prevent 
the  cohesion  of  the  brass  itself.  When  pres- 
sure is  put  upon  it,  as  it  is  in  rolling,  the  brass 
cracks.  The  remedj-  is  to  keep  j-our  copper 
completely  covered  at  all  times  with  charcoal, 
and  particularly  to  avoid  overheating  the  cop- 
per during  melting. 

Question  No.  105 1.  Would  sterling-silver 
made  with  any  other  alloy  except  copper  be 
called  sterling-silver,  and  would  it  conflict 
with  the  laws  governing  the  manufacture  of 
sterling-silver  wares?  We  desire  to  use  or 
try  other  alloys  but  are  not  fully  conversant 
with  the  laws.    • 

Aiisiver.  There  is  nothing  in  the  laws  of 
the  various  states  which  regulate  the  sale  of 
sterling-silver  wares,  nor  custom,  which  will 
prevent  any  alloy  from  being  used  in  place  of 
copper.  The  law  and  custom  require  only  that 
the  sterling-silver  shall  contain  925  parts  of 
silver  in  1000  parts,  and  makes  no  stipulations 
about  the  alloy.  As  long  as  you  do  not  have 
less  than  925  parts  of  silver  in  the  goods, 
you  can  use  whatever  alloy  you  please.  If  the 
sterling-silver  is  over  925  parts  in  1000  it 
makes  no  difference  either;  but  manufacturers 
endea\-or  to  maintain  jiractically    this    propor- 
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tion  for  the  reason  that  if  a  greater  propor- 
tion of  silver  is  present,  the  sterling-silver  be- 
comes more  costly,  and  at  the  same  time 
softer.  Too  much  softness  is  undesirable  for 
many  grades  of  goods,  such  as  flat-ware. 

Question  No.  1052.  How  can  aluminuni  be 
cast  upon  an  iron  pipe  and  what  aluminum 
mixture  should  be  used?  We  have  tried  to 
cast  it  upon  the  pipe,  but  it  does  not  lie  quietly 
upon  the  iron  when  cast  and  the  casting  is 
then  imperfect.  Please  inform  us  the  correct 
method  of  procedure. 

Aiisti'cr.  While  aluminum  may  be  cast  upon 
iron  in  some  instances,  in  others  it  will  crack 
on  account  of  the  excessive  shrinkage. 
Whether  it  will  do  this  or  not  will  depend 
upon  the  character  and  shape  of  the  casting. 
You  should,  by  all  means,  use  an  aluminum 
and  copper  mixture  as  any  of  the  aluminum 
mixtures  containing  zinc  will  be  more  apt  to 
crack.  Use  93  lbs.  of  aluminum  and  7  lbs.  of 
copper.  The  iron  pipe  should  be  cleaned  from 
scale  and  then  heated  red  hot  and  allowed  to 
cool.  The  object  is  to  burn  off  all  the  grease, 
oil  and  foreign  matter  so  that  when  the  metal 
strikes  the  iron  there  will  be  no  gas  formed. 
Do  not  place  the  pipe  in  the  mold  while  hot, 
but  allow  it  to  cool  as  otherwise  it  would 
cause  moisture  to  start  from  the  mold  and 
settle  upon  it.  If  the  iron  has  been  heated  in 
this  manner  and  you  use  the  aluminum  and 
copper  mixture,  you  should  be  able  to  cast 
ordinary  shapes  upon  the  pipe. 

Question'  No.  1053.  We  make  a  self-closing 
basin-cock  of  brass  and  nickel  plate  it.  We 
are  having  considerable  trouble  with  its  stick- 
ing after  plating.  When  it  comes  out  the 
plating  bath,  we  put  it  in  hot  water  and  hold 
it  there  for  a  considerable  time,  but  that  does 
not  seem  to  help  it  any.  We  also  tried  cold 
water  with  the  same  result.  We  have  no 
grease  in  them  and  thought  perhaps  the  elec- 
tric current  might  possibly  have  something 
to  do  with  it.  Can  you  suggest  anything 
which  will  prevent  the  sticking? 

.-hisiver.  Your  difficulty  is  undoubtedly  that 
the  plating  solution  enters  the  interior  of  the 
cock  and  you  do  not  remove  it  completely  by 
rinsing.  Drying  on.  therefore,  causes  the 
parts  to  stick.  We  can  suggest  nothing  else 
other  than  a  long  soaking  in  water,  preferably 
hot.  If  you  are  unable  to  overcome  the  diffi- 
culty by  this  treatment,  you  will  have  to  nickel 
plate  the  parts  separately  and  then  assemble 
them  afterwards. 

Question  No.  1054.  In  making  sheet 
German-silver,  what  effect  docs  carbon  have 
upon  the  metal?  I  have  heard  that  carbon 
hardens  the  metal  so  that  it  cracks. 

.-iiisicer.  The  effect  of  carbon  on  nickel 
is  similar  to  that  of  steel  in  that  it  hardens  it. 
Nickel  takes  up  carbon  readily  in  melting 
■when  in  contact  with  carbonaceous  materials 
such  as  graphite  or  charcoal.  This  is  why 
German-silver,  when  melted  over  many  times, 
becomes  hard  and  cracks  in  rolling.  When 
carbon  is  present  in  German-silver  to  any  ex- 
tent, even  a  slight  one,  it  causes  it  to  crack 
in  rolling  or  working.  It  has  been  stated  by 
an  authority  that    about   0.04%    of    carbon    in 


German-silver    is    the    limit    if    good    working 
metal  is  desired. 

Question  No.  1056.  What  is  the  usual 
method  of  making  phosphor-copper? 

Answer.  Phosphor-copper  is  made  in  the 
same  manner  as  phosphor-tin,  by  plunging 
sticks  of  yellow  phosphorus  into  the  molten 
metal.  For  this  purpose  a  phosphorizer  is 
used.  It  consists  of  a  bell-shaped  contrivance 
made  of  graphite  crucible  material  supplied 
with  an  iron  rod  for  a  handle.  All  crucible 
manufacturers  make  it.  The  phosphorus  is 
placed  in  it,  the  mouth  stopped  by  a  piece  of 
paper  and  the  whole  then  plunged  down  into 
the  molten  copper.  As  a  violent  action  takes 
place,  the  operator  should  be  protected  from 
the  danger  which  follows.  Those  who  use 
small  ciuantities  of  phosphor-copper  will  find 
it  more  expeditious  to  purciiase  it  on  account 
of  the  danger  in  making  it.  and  only  those 
familiar  with  the  method  of  liandling  phos- 
phorus should  undertake  it. 

Question  No.  1060.  We  are  obliged  to 
make  some  brass  castings  which  must  be 
strong  and  hard  enough  so  that  they  will  not 
bend  under  the  ordinary  strain.  Ordinary  2 
and  I  brass  is  too  soft  and  we  are  unable  to 
use  composition  or  tin  on  account  of  the  color 
which  must  be  that  of  yellow  brass.  Man- 
ganese-bronze, while  sufficiently  strong  is  too 
red.  Is  there  any  method  of  strengthening  or 
hardening  ordinary  yellow  brass  for  our  pur- 
pose? 

Aiiszcer.  You  can  always  harden  yellow 
brass  by  the  addition  of  tin  without  changing 
the  color  in  any  way.  You  will  find  the 
following  what  you  want : 

Copper    70  lbs. 

Zinc    28  lbs. 

Tin    2  lbs. 

.\luniinum     J/4  lb. 

If  you  are  unable  to  use  aluminum  in  your 
brass,  on  account  of  the  character  of  the  cast- 
ings (plumbers'  brass  goods  or  similar  work) 
you  can  leave  it  out  as  the  mixture  is  as  strong 
without  it ;  but  the  aluminum  will  assist  you 
in  obtaining  good,  sound  castmgs. 

Question  No.  1062.  In  the  tinning  of  nickel 
steel  wire  we  are  experiencing  some  difficulty 
with  the  tin.  The  wire  is  first  cleaned  and 
then  drawn  through  a  chloride  of  zinc  solu- 
tion, after  which  it  enters  the  tinning  kettle. 
The  tin  has  been  working  perfectly  up  to  the 
last  attempt,  and  we  do  not  find  that  the  tin 
crystallizes  into  a  shot-like  form  and  does  not 
adhere  to  the  wire.  The  metal  is  also  very 
difficult  to  keep  melted.  A  sample  of  the  tin 
is  sent  to  show  its  condition.  Why  should 
the  tin  act  in  this  manner  when  the  last  time 
it  worked  all  right? 

.■liisii'ei:  The  difficulty  seems  to  be  that  the 
tin  has  become  thick  through  the  absorption 
of  oxide.  "Thick-tin"  is  wliat  it  is  called  in 
the  trade.  You  can  undoubtedly  reduce  the 
oxide  by  the  use  of  a  little  phosphor-tin.  Add 
about  2  or  3  oz.  of  phosphor-tin  (5%)  to  each 
100  li)S.  of  the  tin  and  you  will  find  that  it 
will  liquefy.  The  phosphorus  in  the  phosphor- 
tin  reduces  the  oxide. 
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1,001,696,  Aug.  29,  1911.  CRUCIBLE 
FURNACE.  Edward  H.  Schwartz  of 
Chicago,  111.  Assignor  to  Kroeschell  Bros. 
Co.,  of  the  same  city.  An  oil  or  gas  burning 
crucible  furnace  in  which  the  flame  is  given 
a  rotarv  motion  inside  of  it.     The  present  in- 


vention is  an  improvement  on  the  furnace 
patented  on  Feb.  2,  1909  and  the  improvement 
consists  in  the  use  of  a  flue  for  carrying  off 
the  gases  of  combustion.  These  were  former- 
ly allowed  to  escape  through  the  cover,  but  a 
separate  flue  is  used.  Less  waste  and  oxida- 
tion of  the  metal  are  claimed  for  the  furnace. 

1,003,722,  Sept.  19,  191 1.  MOLD.  Albin 
Eckhardt  of  San  Francisco,  Cal.  A  method 
of  casting  metals  in  sand.  The  application  is 
for  pieces  of  a  long  and  thin  nature  or  those 
of  complicated   shape  that  are   apt  to   shrink 


unevenly  in  cooling.  A  special  form  of  chill 
is  placed  in  the  mold  so  that  the  casting  is 
cooled  locally  and  warping  or  uneven 
shrinkage  avoided. 

1,003,549,  Sept.  19,  191 1.  FLASK-BAR. 
John  Tuohy  of  Black  Diamond,  Cal.  A  flask 
bar  so  constructed  that  it  may  be  set  on  the 
flask  without  the  use  of  bolts  or  nails  and 
may  be  lemoved  at  will.  Wedge  shaped 
grooved  fingers  are  set  in  the  sides  of  the 
flask  and  the  flask-bar  forced  into  them.  It  is 
easily  removed  by  driving  out  with  a  hammer. 


1,001,669,  Aug.  29,  1911.  COMPOUND 
METAL  BODY  AND  PROCESS  OF  MAK- 
ING SAME.  John  Ferreol  Monnot  of  New 
York  City.  Assignor  to  the  Duplex  Metals 
Co.,  of  the  same  city.  A  process  of  making  a 
compound   metal   ingot    for   rolling  into   sheet 


or  drawing  into  wire.  The  process  is  applied 
more  particularly  to  the  manufacture  of  silver 
coated  steel.  The  steel  core  or  base  is  given 
a  coating  of  copper,  then  a  flash  of  silver  by 
electrodeposition  and  finally  a  layer  of  silver, 
after  which  it  is  rolled.  The  use  of  the  metal 
for  household  utensils  is  advocated. 

1,001,770,  Aug.  29,  191 1.  PROCESS  FOR 
MANUFACTURE  OF  METAL  BANDS, 
WIRE  ETC.,  FROM  ELECTROLYTIC 
IRON.  W'ilhelm  Pfanhauser  of  Leipzig, 
Germany.  The  iron  is  deposited  electrolyti- 
cally  from  any  solution  (solution  not  claimed) 
and  then  rolled,  after  which  it  is  annealed. 
Such  thin  iron  is  to  be  used  in  electrical  work, 
such  as  in  the  manufacture  of  generators, 
motors,  etc.  The  feature  of  the  patent  lies  in 
the  rolling  and  the  annealing. 

1,003,522,  Sept.  19,  191 1.  HYDROCARBON 
FURNACE.  John  C.  Scrivener  of  Madison, 
111.     An   oil    furnace    for   heating   metals    for 


forging,  rolling  or  stamping.  The  feature  of 
the  furnace  lies  in  the  use  of  a  baflfle  rod  to 
break  up  the  flame  and  disperse  it  so  that  the 
metal  is  heated  evenlv. 
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1,003.789,  Sept.  19,  191 1.  CONTINUOUS- 
LY OPERATING  HIGH-TEMPERATURE 
RESISTANCE  FURNACE.  Victor  Popp 
and  Adolphe  yiinet  of  Paris,  France.  A  high 
temperature    resistance    furnace    with    a    tank 


in  the  middle  of  it.  A  portion  of  the  furnace 
is  made  of  carborundum.  The  construction 
of  the  furnace  so  as  to  obtain  the  desired 
resistance  of  the  resistance  material  is  the  es- 
sential feature. 

1,002,349,  Sept.  5.  191 1.  LUBRICATING 
MATERIAL  AND  METHOD  OF  MANU- 
FACTURING THE  SAME.  Henry  P. 
White  of  Kalamazoo,  Mich.  Graphite  or 
other  lubricating  material  is  mixed  with 
crumpled,  thin  sheet  metal  of  a  soft  nature, 
such  as  babbitt-metal,  and  the  whole  used  for 
packing  valve-stems  and  similar  places  where 
a  metallic  packing  can  be  used.  After  squeez- 
ing down  the  packing  becomes  more  or  less 
solid. 

1.003.218.  Sept.  12,  191 1.  BUTTON  BUR- 
NISHING MACHINE.  John  Toland  of 
Boston,  Mass.  A  machine  for  automatically 
burnishing  buttons  of  metal,  either  the  whole 
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surface  of  the  raised  letters  or  designs  on  it. 
The  machine  is  so  designed  that  the  buttons 
or  button  blanks  are  automatically  fed  to  the 
burnisher  in  the  position  necessary  for  the 
burnishing. 


1.002,258,  Sept.  5,  1911.  APPLIANCE  FOR 
PRODUCING  ARTICLES  BY  ELECTRO- 
DEPOSITION.  Frank  lorns  Gibbs,  of  Bir- 
mingham.  England.     The   process   consists   in 


depositing  metal,  in  the  form  of  hollow-ware 
or  other  ornamental  shape,  upon  glazed  earth- 
enware. When  a  suitable  thickness  has  been 
obtained,  the  whole  is  stripped,  leaving  a 
polished  and  smooth  surface. 

1,003,80^),  Sept.  19,  191 1-  ARTICLE  COM- 
POSED OF  TITANIUM  AND  NICKEL. 
Auguste  J.  Rossi  of  Niagara  Falls,  N.  Y. 
Assignor  to  the  Titanium  Alloy  Co.  of 
Niagara  Falls  and  New  York  City.  The 
process  is  upon  the  method  of  making  t  he 
alloy  of  titanium  and  nickel.  A  mixture  of 
titanium  oxide  and  aluminum  is  melted  with 
metallic  nickel  to  a  temperature  at  which  the 
reaction  occurs  when  the  titanium  is  reduced 
and  alloys  with  the  nickel. 

1,003,837.  Sept.  19,  1911.  MOLD  FOR  USE 
IN  CASTING  ROLLER  BEARING 
CAGES.  Bruce  Clark  White  of  Woonsocket, 
R.  I.  Assignor  to  the  Price-Campbell  Cotton 
Picker  Corporation  of  Wilmington,  Del.  An 
iron  mold  for  casting  the  brass  or  bronze 
cages  used  for  holding  the  rollers  of  a  roller 
bearing.  The  mold  is  made  so  that  the  cage  is 
cast  solid  without  the  use  of  a  core. 

1.003.79Q.  Sept.  19,  191 1-  PROCESS  FOR 
THE  ELECTROLYTIC  DEPOSIT  OF 
METALS.  Armin  Rodeck  of  Milan,  Italy. 
The  process  is  applied  to  the  manufacture  of 


tubes  or  sheets  of  metal  electrolytically  and 
the  claim  of  the  patent  is  upon  the  shape  of 
the  anode. 
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A  new  brass  foundry  is  being  erected  by 
J.  W.  Buckley  in  Dalton,  Mass.,  for  the  man- 
ufacture of  brass,  bronze  and  aluminum  cast- 
ings. 

The  Ohmer  Fare  Register  Co.,  of  Cleveland, 
Ohio,  manufacturers  of  fare  registers,  have 
acquired  a  site  of  over  four  acres  on  the  Big 
Four  R.  R.  and  a  five  story  building,  50x240 
feet  is  to  be  erected  upon  it.  The  plant  will 
be  near  that  of  the  Ohio  Rake  Works. 

The  new  plant  of  the  Art  Brass  &  Fixture 
Mfg.  Co.,  at  McKees  Rocks,  Pa.,  is  now  in 
operation  and  goods  are  being  turned  out. 
The  line  of  products  includes  combination  gas 
and  electric  fixtures,  art  brass  specialties,  and 
similar  sheet  metal  goods.  The  principal 
office  is  in  Pittsburgh. 

The  plant  of  the  American  Electric  Fuse 
Company  at  JNIuskegon,  Mich.,  is  to  be  sold  at 
a  receiver's  sale  before  November  ist. 

The  United  Brass  &  Foundrj-  Company  has 
been  incorporated  in  Detroit,  Mich.,  with  a 
capital  stock  of  $10,000.  Thomas  Walburn, 
M.  B.  Walburn  and  William  Brabant  are  the 
principal   stockholders. 

C.  W.  Leavitt  &  Co.,  30  Church  St.,  New 
York  City,  the  well  known  importers  of  pure 
metallic  magnesium,  announce  that  European 
Works  have  found  magnesium  of  great  value 
as  a  de-oxidizing  agent  in  the  manufacture  of 
britannia-metal,  solder  and  other  tin  mixtures. 
The  magnesium  is  introduced  in  the  form  of 
a  magnesium-tin  alloy  containing  from  10  to 
20  per-cent  of  magnesium  and  the  balance  tin. 

H.  D.  Phelps  of  Ansonia,  Conn.,  the  well 
known  brass  founder  and  brass  goods  manu- 
facturer, has  increased  his  plant  by  the  pur- 
chase of  the  entire  brass  foundry  equipment 
and  business  conducted  by  E.  H.  Wirtemberg 
of  Ansonia,  and  known  as  the  Ansonia  Brass 
Foundry.  This  plant  had  excellent  equipment 
for  making  heavy  brass  castings  and  Mr. 
Phelps  is  now  in  a  position  to  serve  the  trade 
in  all  kinds  of  heavy  brass,  bronze  and  alum- 
inum work,  as  well  as  small  brass  work  of  all 
kinds. 

The  New  Haven  Sand  Blast  Co.,  47  Orange 
St.,  New  Haven,  Conn.,  have  now  had  their 
"Selfcontained"'  sand-blast  rolling  barrel  on 
the  market  a  sufficient  length  of  time  to 
thoroughly  demonstrate  its  exceptionally 
valuable  features  and  its  great  assistance 
to  the  manufacturer  of  metal  goods  in 
reducing  costs.  This  barrel  is  used  for 
cleaning  all  kinds  of  castings,  iron,  steel, 
brass,  bronze  of  aluminum,  and  plain  or 
complicated.  It  is  equally  as  efficacious  on 
forgings.  It  is  the  only  method  known  of 
treating  quantities  of  work  by  means  of  the 
sand  blast.  The  articles  are  placed  in  the 
barrel  and  the  door  closed.  The  sand  blast 
does  the  rest.  A  large  number  of  Connecticut 
concerns  are  now  using  the  barrel  with  great 
success  for  a  large  variety  of  work. 


The  Utica  Fixture  Co.  of  Utica,  N.  Y.,  man- 
ufacturers of  gas  fixtures  and  also  brass  foun- 
ders, are  to  build  an  addition  to  their  machine 
shop.    This  addition  is  to  be  24  x  100  feet. 

The  Jackson  Ornamental  Iron  and  Bronze 
Works,  which  was  recently  incorporated  in 
Jackson,  Tenn.,  with  a  capital  stock  of  $25,000 
is  erecting  a  factory  60x150  feet.  Bank  and 
office  metal  work,  elevator  enclosures  etc.,  are 
to  be  manufactured. 

The  new  plant  of  the  Hall-Miller  Company 
at  Marinette,  Wis.,  is  now  in  operation  and 
manufactured  goods  are  being  turned  out. 
This  company  was  formerly  of  Chicago  and 
manufacture  surgical  instruments  of  steel  and 
German-silver.  Press  work  is  extensively 
used  in  their  manufacture. 

The  plant,  consisting  of  the  land  and  build- 
ings, of  the  Frost  Mfg.  Co.,  of  Kenosha,  Wis., 
manufacturers  of  plumbers'  brass  goods,  has 
been  sold  to  the  Chicago  Brass  Co.,  of  that 
city,  manufacturers  of  rolled  brass.  A  new 
plant  is  to  be  built  by  the  Frost  Mfg.  Co.,  and 
the  Chicago  Brass  Co.,  will  extend  its  own 
plant. 

The  Lanison  Consolidated  Store  Service 
Co.,  of  Lowell,  Mass.,  manufacturers  of  store- 
service,  conveyors,  cash-carriers,  etc.,  are 
going  to  erect  a  new  factory  at  their  present 
plant.  This  building  will  be  120  feet  long  and 
50  feet  wide,  four  stories  high-  It  will  be 
constructed  of  concrete  and  the  cost  will  be 
about  $40,000.  This  company  operate  a  brass 
foundry  and  carry  on  electroplating. 

C.  F.  Mossman,  706  Laurel  Ave.,  Bridge- 
port, Conn.,  designer  and  modeler,  will  supply 
designs  for  all  classes  of  art  metal  goods, 
such  as  soft  metals,  ornamental  brass  castings 
silverware,  britannia-ware,  etc.  He  will  also 
make  the  model  from  the  design  ready  for 
making  the  mold  or  pattern.  Manufacturers 
who  desire  artistic  designs  produced  should 
correspond  with  him.  He  has  been  connected 
with  one  of  the  largest  manufacturers  of  this 
line  of  work  until  recently,  when  he  started  in 
business  for  himself. 

The  Bridgeport  Testing  Laboratory  of 
Bridgeport.  Conn.,  make  a  specialty  of  the 
analysis  of  the  brasses,  bronzes  and  other 
non-'ferrous  alloys,  and  state  that  reports  are 
rendered  the  same  day  as  the  sample  is  re- 
ceived. All  kinds  of  industrial  products  are 
tested  and  analyzed.  Pyrometrical  tests,  the 
determination  of  the  tensile  strength  of  met- 
als, and  the  analysis  of  coal,  coke  and  fuel- 
oil  are  matters  for  which  special  equipment 
is  had.  The  laboratory  is  in  charge  of  H.  T. 
Leavenworth  who,  for  a  number  of  years  was 
associated  with  the  Crane  Co.,  as  chemist. 
and  all  work  is  given  his  personal  attention. 
The  opportunity  for  quoting  is  desired.  The 
laboratory  is  now  located  on  Poplar  St.,  but 
will  be  moved  within  a  short  time  to  IIIQ 
Broad  St. 
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Tlie     Watcrous     Engine     Works     Co..  of 

Brantford,    Ont.    Canada,    manufacturers  of 

engines    and    steam-metal    valves,    as    well  as 

brass   founders,  arc  to    build    an    addition  to 
their  plant  at  a  cost  of  $60,000. 

The  Veeder  ^^Ifg.  Co.  of  Hartford,  Conn., 
manufacturers  of  odometers,  cyclometers  and 
speedometers,  as  well  as  die  castings,  is  build- 
ing an  addition  to  its  plant  which  will  prac- 
tically double  its  size. 

An  addition  to  the  factory  of  E.  H.  Titch- 
ener  &  Co.,  of  Binghampton,  N.  Y.,  is  being 
made.  This  company  manufacturers  staples, 
small  nails,  tacks  and  various  small  wire 
goods. 

A  new  factory,  42  x  160  feet,  is  being 
erected  by  the  United  States  Cashier  Com- 
pany at  Kenton,  Oregon  and  which  is  to  be  of 
fire-proof  construction.  This  company  man- 
ufactures computing  machines  and  the  presi- 
dent and  general-manager  is  Frank  Menefee. 

The  Newark  Art  Foundry  Co.,  has  been 
started  at  30  Franklin  St.,  Newark,  N.  J.,  and 
will  carry  on  the  business  formerly  conducted 
by  Ernest  J.  Vatier.  The  manufacture  of  fine 
castings  in  all  metals,  particularly  gold  and 
silver  will  be  continued  as  in  the  past. 

A  new  rolling  mill  has  been  installed  in  the 
works  of  Shinier,  McGlynn  &  Co.,  of  Phila- 
delphia, Pa.,  who  started  a  brass  rolling  mill 
a  short  time  ago.  This  new  mill  consists  of 
two  stands  of  rolls,  one  20  x  .36  in.  and  the 
other  20  X  30.  The  rolls  are  both  motor 
driven.  The  mill  is  to  be  used  for  the  cold 
rolling  of  Monel-metal  of  which  the  company 
are  making  a  specialty. 

The  Virden  Mfg.  Co.,  of  Cleveland,  Ohio, 
manufacturers  of  brass  and  other  metal  goods, 
as  well  as  electroplaters,  have  moved  to  their 
new  factory  601 1  Longfellow  Ave.  and  2166 
Ashland  Road.  This  new  factory  is  the 
largest  one  of  its  kind  in  the  United  States 
and  will  give  this  company  the  much  needed 
facilities  for  carrying  on  their  business  on  a 
larger  scale. 

The  Mason  Regulator  Co.,  Dorchester, 
Mass..  manufacturers  of  steam  goods,  is 
erecting  a  new  brass  foundry  in  that  place. 
This  foundry  will  be  of  fire-proof  construc- 
tion. Fire-proof  vaults  will  also  be  used  for 
pattern  storage.  The  brass  melting  furnaces 
will  be  set  level  with  the  floor.  The  main 
office  of  the  company  is  at  158  Summer  St., 
Boston,  Mass. 

John  C.  Culbert  of  Pawtucket.  R.  I.,  has 
resigned  as  president  of  the  John  C.  Culbert 
Co.,  of  that  city,  scrap  metal  dealers  and  re- 
finers, and  has  formed  a  new  company  called 
the  Pawtucket  Smelting  and  Refining  Works. 
The  company  is  incorporated  under  the  laws 
of  Rhode  Island  with  a  capital  stock  of 
$100,000  and  John  C.  Culbert  is  treasurer  and 
general  manager  of  it.  They  announce  that 
"spot-cash"  will  be  paid  for  all  kinds  of 
metals,  sweeps,  grindings,  drosses  and  resi- 
dues, and  that  a  specialty  will  also  be  made  of 
gold  and  silver  sweeps. 


The  Rocliester  Stamping  Co.,  Rochester, 
X.  v.,  manufacturers  of  hollow-ware,  are  to 
erect  a  four  story  addition,  60  x  lOf)  feet. 
The  company  is  located  on  Jones  St. 

An  extensive  plant  is  to  be  built  by  the 
North  Tonawanda  Musical  Instrument  Com- 
pany at  North  Tonawanda,  N.  Y.  This  com- 
pany .was  recently  organized  to  manufacture 
automatic  and  mechanical  musical  instruments. 

An  addition  to  the  plant  of  The  Hanson  & 
Van  Winkle  Company,  the  well  known  manu- 
facturers of  electroplaters'  supplies  and  equip- 
ment, is  being  made.  Their  plant  is  located 
at  329  Chestnut  St. 

The  E.  E.  Smalley  Plating  Company  has 
succeeded  the  Birmingham  Plating  Company 
of  Birmingham,  Ala.  The  factory  is  at  217 
North  40th.  St.  E.  E.  Smalley  is  the  manager 
of  the  company  and  all  kinds  of  plating, 
polishing,  lacquering  and  finishing  will  be  car- 
ried on. 

The  Bontempi  Rust  Proofing  Co.,  iii 
Broadway,  New  York  City  and  works  at 
Bridgeport,  Conn.,  have  just  issued  a  booklet 
describing  their  process  very  fully  and  which 
will  prove  of  great  interest  to  those  who  wish 
to  investigate  rust-proof  finishes.  The  book- 
let will  be  mailed  free  of  charge  to  those  in- 
terested. 

Davenport  &  Keeler  of  New  Britain,  Conn., 
the  well  known  industrial  and  sanitary  chem- 
ists, make  some  very  attractive  quotations  for 
analytical  chemical  work.  For  particulars 
their  advertisement  in  this  issue  should  be 
consulted.  This  firm  mail  reports  of  analyses 
within  24  hours  of  receipt  and  make  a  special- 
ty of  alloy  and  metallurgical  work.  Their 
laboratory  was  recently  equipped  with  a  new 
testing  machine  for  testing  the  tensile- 
strength  of  metals. 

The  Union  Pin  Company  has  been  organ- 
ized in  Waterbury,  Conn.,  to  manufacture 
pins.  A  factory  has  been  obtained  in  Water- 
bury  and  which  is  now  occupied  by  the  Har- 
rison Chair  Co.,  and  it  is  expected  that  manu- 
facturing will  be  commenced  in  about  two 
months.  The  pins  will  be  made  on  machines 
developed  and  constructed  by  James  Kelley 
of  Torrington,  Conn.  The  company  com- 
prises James  Kelley,  Peter  Allison  and 
Thomas  Murray.  Mr.  Murraj-  is  superinten- 
dent of  the  foundry  of  the  Turner  &  Seymour 
Mfg.  Co.,  of  Torrington,  Conn. 

A  large  deposit  of  sand,  which  has  been 
found  particularly  serviceable  for  use  in  sand- 
blast, has  been  discovered  in  Portage  County, 
Ohio.  It  has  been  found  superior  to  sea-sand. 
The  deposit  is  owned  by  the  Portage  Silica 
Co.,  of  Youngstown,  Ohio,  and  is  now  being 
mined  for  sand-blast  use.  It  is  stated  that  it 
contained  practically  99%  pure  silica.  Six 
different  grades  of  sand  are  now  being  sup- 
plied for  sand-blast  use  so  that  all  kinds  of 
requirements  may  be  met.  The  coarser 
grades  are  adapted  for  cleaning  iron  castings, 
while  the  fine  grades  are  used  on  aluminum 
castings.  The  present  output  is  about  500  tons 
per  day. 
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The  Birmingham  Stove  &  Range  Co.,  of 
Birmingham,  Ala.,  has  been  incorporated  in 
Birmingham,  Ala.,  with  a  capital  stock  of 
$50,000  to  manufacture  stoves. 

The  Russell  &  Erwin  Mfg.  Co.,  of  New 
Britain,  Conn.,  manufacturers  of  builders' 
hardware,  are  to  erect  a  seven  story  concrete 
building  as  an  addition  to  their  plant. 

The  Risdon  Tool  &  Machine  Co.,  of  Water- 
bury,  Conn.,  have  increased  their  capital  stock 
and"  will  move  to  Xaugatuck,  Conn.,  where  a 
piece  of  land  has  been  purchased. 

The  Roval  Stove  Co.,  was  recently  incor- 
porated in  Oklahoma  City,  Oklahoma,  with  a 
capital  stock  of  $10,000,  will  manufacture  gas 
stoves.  A  building  has  already  been  obtained 
and  machinery  installed. 

The  Wire  Specialty  &  ]^Iachine  W'orks, 
which  recently  moved  its  plant  from  Chicago, 
111.,  to  South  'Bend,  Ind.,  is  now  operating  the 
plant  of  the  Long  Distance  Telephone  Mfg. 
Co.,  in  addition  to  its  own  works.  Thorvald 
Hansen  is  the  superintendent  of  the  factory 
and  the  manufacture  of  wire  and  metal  spec- 
ialties is  carried  on. 

The  Buffalo  Copper  &  Brass  Rolling  ISIill, 
Buffalo,  N.  Y.,  manufacturers  of  rolled  and 
drawn  brass  and  copper  of  all  kinds,  as  well 
as  brass  and  copper  tubing,  have  opened 
offices  at  1216  Flat-iron  Building,  New  York 
City  and  708-709  Arcade  Building  Philadel- 
phia, Pa.,  from  which,  in  addition  to  their 
Boston  office  that  has  been  in  existence  for 
some  time,  the  Eastern  trade  will  be  handled. 

The  new  factory  of  the  Castle  Lamp  Com- 
pany at  Elmira,  N.  Y.,  which  was  recently 
started  bv  them,  is  well  under  way,  and  it  is 
expected  that  the  plant  can  be  moved  from 
its  present  location  in  Amesbury,  Mass.,  to 
Elmira  within  a  short  time.  The  Castle  Lamp 
Company  manufacture  automobile  and  car- 
riage lamps  and  are  successors  to  the  Atwood- 
Castle  Co.,  and  the  former  Atwood  Mfg.  Co., 
of  Amesbury. 

The  Divine  Bros.  Company  of  Utica,  N.  Y., 
the  well  known  manufacturers  of  buffs  and 
polishing  wheels,  are  receiving  from  the 
printers,  their  new  64  page  catalogue  of  the 
Compress  Polishing  Wheels  which  they  man- 
ufacture, together  with  a  description  of  the 
full  line  of  wheels  and  goods  which  they  man- 
ufacture. The  new  addition  to  their  plant 
has  just  been  completed;  their  plant  is  now 
able  to  take  care  of  orders  in  a  more  expedi- 
tious manner  than  heretofore. 

The  factory  recently  established  by  the 
Harris  Typewriter  Co.,  in  Fond  du  Lac,  Wis., 
for  the  manufacture  of  typewriters,  has  been 
in  operation  for  a  short  time  and  the 
machinery  was  brought  from  the  former  plant 
in  Philadelphia.  The  plant  is  located  in  the 
factory  formerly  occupied  as  the  Wells  shoe 
shop.  The  officers  of  the  company  are :  Pres- 
ident, Julius  Keller;  vice-president,  D.  C. 
Harris ;  secretary,  F.  M.  Givens :  treasurer, 
S.  D.  Wyatt;  directors,  P.  B.  Haber,  F.  A. 
Foster  and  B.  E.  Harris. 


A  new  gold  and  silver  refining  firm  called 
Oscar  R.  Boehme  &  Company  has  started  in 
Providence,  R.  I.  They  are  located  at  57 
Broadway. 

The  Southern  Electrotype  Company  of 
Memphis,  Tenn.,  have  secured  a  larger  build- 
ing and  will  equip  a  new  establishment  for  the 
manufacture  of  electrotypes. 

The  plant  and  business  of  the  Mascot  Stove 
Company  at  Dalton,  Ga.,  is  to  be  sold  at  auc- 
tion on  Nov.  2nd.  The  plant  has  a  capacity  of 
250  stoves  per  week. 

The  factory  of  the  Elm  ^Ifg.  Co.,  has  been 
moved  from  301  Mulberry  St.,  Newark,  N.  J., 
to  48  Oliver  St.,  in  the  Mockridge  Building. 
Jewelry  is  manufactured  and  R.  C.  Dick  is  the 
manager  of  the  company. 

The  National  Cash  Register  Co.,  is  erecting 
a  new  factory  at  98  Lombard  St.,  Toronto, 
Canada  which  will  considerably  double  their 
present  plant  in  that  city.  This  factory  is  a 
branch  of  the  Dayton,  Ohio  company. 

The  O.  R.  Mitchell  Company  of  Providence, 
R.  I.,  manufacturers  of  jewelry,  have  moved 
from  95  Pine  St.  to  62  Page  St.,  the  manu- 
facture of  bracelets  is  one  of  the  principal 
lines. 

■  The  International  Cash  Register  Company 
has  been  incorporated  in  Bridgeburg,  Ont., 
Canada  for  the  purpose  om  manufacturing 
cash  and  account  registers.  A  building  is 
being  remodeled  in  that  place  and  when  com- 
pleted manufacturing  will  be  commenced. 

The  plant  of  the  Williamsville  Mfg.  Co.,  of 
Williamsville,  Conn.,  manufacturers  of  buffs, 
has  been  moved  to  Danielson,  Conn.,  and  new 
machinery  installed.  The  company  will  con- 
tinue to  manufacturers  the  various  lines  of 
buffs  as  they  have  in  the  past. 

The  equipment  of  the  new  plant  of  the 
Tube  Bending  and  Polishing  Machine  Com- 
pany at  Bayard  and  Carroll  Sts.,  Baltimore, 
Md.,  has  practically  all  been  installed.  This 
company  is  to  manufacture  tube-bending  and 
polishing  machinery  under  the  patents  of  L. 
H.  Brinkman. 

The  name  of  the  Wolff-Trautz  Company  of 
Newark,  N.  J.,  gold  ond  silver  refiners,  sweep 
smelters  and  alloy  manufacturers,  has  been 
changed  to  the   Trautz  Company,  Inc.     John 

B.  Wolff  has  sold  his  interest  in  the  company 
and   is  no   longer  connected   with  it.     Charles 

C.  Trautz  Sr.  is  president  of  the  company, 
and  August  L.  Trautz,  secretary  and  treas- 
urer. The  company  is  located  at  9  Delancey 
St. 

R.  F.  Lang,  31  Broadway,  New  York  City, 
reports  the  sales  of  his  various  alloys  con- 
stantly increasing.  His  "Royal  Phosphor- 
Copper"  is  now  known  in  all  brass  foundries 
and  is  made  in  both  the  10  and  15  per-cent 
grades.  He  also  makes  "Royal  Manganese- 
Copper"  and  "Royal  5%  Phosphor-Tin."  One 
of  his  new  and  novel  products  is  "Ferrool 
Hocksit"  a  hard  solder  for  cast-iron.  His 
booklet  B.  O.  describing  these  alloys  will  be 
sent  upon  application. 
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A  new  plating  sliop,  2"^  x  2)i  feet,  is  to  be 
built  by  the  Morgan  Silver  Plate  Company  of 
Winsted,  Conn.,  manufacturers  of  coffin- 
hardware. 

The  Crane  Company  of  Chicago,  111.,  the 
largest  manufacturers  of  valves  in  the  United 
States,  have  bought  out  the  business  of  J.  A. 
Rose  &  Co.,  2/  Bates  St.,  Detroit,  Mich.,  and, 
it  is  stated,  will  erect  a  plant  in  that  city. 

The  capital  stock  of  the  Scovill  Mfg.  Co., 
of  Waterbury,  Conn.,  one  of  the  largest  man- 
ufacturers of  rolled  brass  and  small  brass 
goods,  is  to  be  increased  to  $5,000,000  by  the 
issue  of  9,386  shares  of  stock  at  $100  each. 

The  George  W.  Dover  Co.,  of  Providence, 
R.  I.,  manufacturers  of  metal  goods,  jewelers' 
lindings,  etc.,  are  to  move  to  the  top  floor  of 
the  Hanley  Building  in  that  city  situated  at 
56  Pine  St.    They  are  located  at  710  Eddy  St. 

The  Rushmore  Dynamo  Works  of  Plain- 
field,  N.  J.,  manufacturers  of  automobile 
lamps  and  marine  searchlights,  are  having 
plans  drawn  up  for  a  new  plant  in  that  city. 
Additional  machinery  will  be  installed.  This 
company  have  operated  their  own  brass  foun- 
dry for  some  time. 

The  New  Milford  Cold  Rolled  Steel  Co., 
New  Milford,  Conn.,  has  been  organized  to 
make  cold-rolled  strip  steel.  A  specialty  will 
be  made  of  the  smooth  and  even  grades  of 
steel  necessary  in  the  drawing  and  electroplat- 
ing trades.  A  plant  has  been  secured  in  New 
Milford  and  machinery  purchased.  It  is  ex- 
pected that  the  factory  will  be  ready  for  bus- 
iness within  a  month. 

The  firm  of  Andrews  &  Co.,  of  Providence, 
R.  I.,  silver  smelters  and  refiners,  have  gone 
into  the  hands  of  a  receiver  and  Royal  H. 
Gladding  has  been  appointed  the  receiver. 
He  will  pay  off  the  indebtedness  of  the  com- 
pany and,  it  is  reported,  will  wind  up  the  bus- 
iness. The  firm  of  Andrews  &  Co.,  suc- 
ceeded Cornell  &  Andrews,  silver  smelters 
and  refiners,  and  manufacturers  of  rolled 
sterling  silver  sheet  and  fine  silver  anodes. 
They  were  in  business  for  manj'  years  in 
Providence. 

P.  Pryibil,  521  West  41st  St.,  New  York 
City,  manufactures  an  exceptionally  complete 
line  of  metal  spinning  lathes  and  accessories. 
These  lathers  are  manufactured  in  two  types: 
The  straight  bed  type  and  the  extension-bed 
or  gap  type.  The  lathes  arc  manufactured 
for  l)oth  round  and  oval  spinnnig.  The  head 
and  tail  stocks  are  of  special  design  and 
made  so  that  they  run  exceptionally  true  and 
with  the  end-thrust  well  taken  care  of.  The 
lathes  for  oval  work  have  been  designed  with 
especial  care  so  that  it  becomes  equally  as 
easy  to  spin  an  oval  shape  as  one  that  is 
round.  A  special  oval  chuck  is  also  made  of 
tiie  balanced  type  which  has  attractive 
features  for  those  who  have  occasion  to  do 
oval  spinning.  P.  Pryibil  has  just  issued  a 
very  attractive  26  page  catalogue  of  his 
goods  which  will  be  sent  when  desired.  It  is 
profusely  illustrated. 


A  new  brass  foundry  is  to  be  erected  by  the 
Cadillac  Motor  Car  Co.,  of  Detroit,  Mich.  J. 
J.  Wilson  is  in  charge  of  the  foundry  depart- 
ment of  the  company. 

The  Western  Brass  Mfg.  Co.,  2007  Mar- 
shall Boulevard,  Chicago,  111.,  manufacturers 
of  a  line  of  brass  goods,  are  to  build  a  new, 
two  story  factory. 

The  Griswold  Mfg.  Co.,  of  Erie,  Pa.,  man- 
ufacturers of  hollow-ware  of  cast-iron,  steel 
and  aluminum,  are  erecting  a  two  story  addi- 
tion to  their  works. 

The  Osier  Manufacturing  Co.,  has  started 
in  business  at  234  Chestnut  St.,  Providence, 
R.  I.,  to  manufacture  brass  and  cheap  plated 
jewelry. 

The  Rudolph  Mfg.  Co.,  of  Roselle,  III,  has 
been  organized  with  a  capital  stock  of  $2,500 
to  manufacture  metal  novelties.  H.  J. 
Mensching,  R.  H.  Rudolph  and  L.  A.  Mensch- 
ing  are  the  incorporators. 

The  Jarecki  Alfg.  Co.,  of  Erie,  Pa.,  one  of 
the  largest  manufacturers  of  steam-metal 
goods  in  the  United  States,  is  planning  ex- 
tensive additions  to  its  works.  Both  brass 
and  iron  valves  and  similar  steam  goods  are 
manufactured  bv  them. 

At  a  recent  meeting  of  the  stockholders  of 
the  Goodwin  &  Kintz  Company  of  Winsted, 
Conn.,  manufacturers  of  soft  metal  novelties, 
clocks,  etc.,  and  metal  spinners,  it  was  voted 
to  increase  the  capital  stock  from  $50,000  to 
$100,000. 

The  business  of  the  Meaker  Company,  218 
North  Elizabeth  St.,  Chicago,  111.,  manufac- 
turers of  electrogalvanizing  equipments,  has 
increased  to  such  an  extent  that  they  have 
found  it  necessary  to  increase  their  plant.  It 
is  expected  that  double  the  space  will  be  nec- 
cssar3'. 


Personal. 


E.  M.  Atwood,  chemist  and  metallurgist  of 
the  Seymour  Mfg.  Co.,  of  Seymour,  Conn., 
has  resigned  his  position  with  the  company 
and  will  establish  a  testing  and  chemical  lab- 
oratory in  New  Haven,  Conn. 


Obituary. 


Daniel  E.  D.  MacMurray,  president  of  tiie 
Solidarity  Watch  Case  Company,  242  Cliestnut 
St.,  Brooklyn,  N.  Y.,  died  at  his  home  on  Sept 

20th. 

Thomas  P.  Kelly,  the  head  of  the  well 
known  foundry  supply  firm  of  T.  P.  Kelly  & 
Co.,  of  New  York  City,  died  on  Sept.  22  at 
the  age  of  60  years.  He  was  well  known  in 
the  trade  as  an  expert  on  foundry  facings. 

H.  R.  Ives,  the  well  known  manufacturer  of 
metal  bedsteads,  and  at  the  head  of  the  H.  R. 
Ives  Company  of  Montreal,  Canada,  died  at 
his  home  in  that  city  on  Sept.  22,  at  the  age 
of  78  years.  Mr.  Ives  was  born  in  Plainville, 
Conn.,  but  located  in  Montreal  in   185Q. 
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Cxirrerkt  Metal   and  S\ipply  Prices. 


Acetone,    pure,    98-99% ^■ 

Acid,   Acetic,   pure,   30% -.TiS' 

Acid,  Arsenious   (White    Arsenic)   Vb. 

Acid,     Benzoic     ™- 

Acid,  Boracic   (Boric),  pure   .  .  .  .  .  .iD- 

Acid,   Hydrochloric,    see  Acid,   Muri- 
atic. 
Acid,   Hydrofluoric,    30%. 
Acid,   Hydrofluoric,    50%. 

Acid,    Muriatic,    20° 

Acid,    Muriatic,    c.   p.,    20° 

Acid,    Nitric,    38° 

Acid,    Nitric,    40° 

Acid,    Nitric,    42° 

Acid,    Nitric,    c.    p 

Acid,     Sulphuric,    66° 

Acid,    Sulphuric,    c.    p 


.  .It). 
.  .lb. 
.  .lb. 
.  .tb. 
.  .lb. 
.  .lb. 
.  .lb. 
.  .tb. 
.  .lb. 
.  .lb. 


Theie  Prices  arc  net  and  are  for  moderate  quantities.       Smaller    quantities   command  higher 

prices.      Prices  subject  to  fluctuation. 

Lead,    Red lb.  .12 

Lead,   Yellow  Oxide    (Litharge)    ..lb.  .12 
Liver  of   Sulphur,    see  Potassium   Sulphide. 

Manganese,  Ferro,  80%    lb.  .10 

Manganese,  Metallic,   pure   lb.  .75 

Magnesium,    Metallic    lb.  l.BO 

Mercury  Bichloride    (Corrosive  Sub- 
limate)       lb.  .93 

Mercury,     :Metallic     (Quicksilver;     lb.  --i^Vz 

Mercury   Nitrate    lb.  1.50 

Mercury   Oxide,   yellow    lb.  1.80 

Nickel     and     Ammonium      Sulphate 

(Double    Salts)     lb.  .08 

Nickel  Carbonate,  dry   lb.  .60 

Nickel   Chloride    tb.  .50 

Nickel    Metallic    lb.  .45 

Nickel   Sulphate    (Single   Salts)    ..lb.  .12 
Nitre    (Saltpetre),    see   Potassium    Nitrate. 
Oil  of  Vitriol,  see  Acid,  Sulphuric. 

Paraffine     lb.  .15 

Phosphorus,    yellow    lb.  .40 

Phosphorus,    red    lb.  1.10 

Pitch     tb.  .05 

Plaster  of  Paris,  Dental   bbl.  4.00 

Platinum    Chloride    oz.  25.00 

Platinum    Metallic    oz.  44. 0(^ 

Potash-by-Alcohol,    in    sticks tb.  .50 

Potash,      Caustic      (Potassium      Hy- 
drate)        lb.  .08 

Potassium    Bichromate    lb.  .14 

Potassium    Bitartarate      (Cream     of 

Tartar)      tb.  .31 

Potassium  Carbonate    (Pearlash)   tb.  .10 

Potassium  Chlorate    lb.  .15 

Potassium    Cyanide    lb.  .25 

Potassium    Iodide    tb.  2.2S 

Potassium  Nitrate    (Nitre    or    Salt- 
petre)        lb.  .10 

Potassium    Permanganate    tb.  .17 

Potassium,   Red   Prussiate    tb.  .60 

Potassium,   Yellow  Prussiate    ....tb.  .24 
Potassium    Sulphide    (Liver   of   Sul- 
phur)      lb.  .16 


Alcohol,     Wood sa.h 

Alcohol,    Denatured    &!^- 

Alum     ••••• IP- 

Aluminum,   Metallic,   m   Ingots    ...lb. 

Ammonium   Sulphate ib. 

Aqua-Fortis,   see  Acid,   Nitric. 
Ammonia     Water    (Aqua-Ammonia^ 


20 
Ammonia 

26° 
Ammonia 
Ammonium 
Ammonium 


lb. 


Water    (Aqua- Ammonia), 

tb. 

Water,   c.   p ^■ 

Carbonate,    lump lb. 

, Chloride       (Sal-Ammo- 

niac)       JJ- 

Ammonium    Hydrosulphuret    ro. 

Ammonium    Sulphate    rb. 

Ammonium    Suphocyanate    ib. 

Amyl    Acetate    sai- 

Antimony      t^' 

Arsenic.    Metallic    ...  .. :  •  •  Tt^' 

Arsenic.   White    (Acid  Arsenious)    lb. 

Argols,  White   (Cream  of  Tartar)   tb. 

Asphaltum,     Commercial     •  -lb. 

Asphaltum,    Egyptian    (Bitumen)    tb. 

Benzine     ^^|" 

Benzol,    Pure    sa^. 

Bismuth,    Metallic     ib. 

Bitumen,  see  Asphaltum. 

Blue-Vitriol,  see  Copper  Sulphate. 

Borax,  Crystals  or  Powdered   lb. 


.22 

.07 
.20 
.55 
.12 


.04 

.10 

.02 

.07 

.05% 

.05% 

.oey* 

.08 

.01% 

.06 

.50 

.55 

.04 

.09  3-4 

.07 


.04% 

.06% 

.08 

.15 

.12 
.30 

.07 

.50 
3.00 

.081/4 

.15 

.20 

.31 

.05 

.30 

.16 

.75 
2.00 


Borax   Glass 


.tb. 


.10 
.35 
.75 
.10 


Cadmium,   Metallic    J^- 

Carbon    Bisulphide    •••••••••.•••  ^•^• 

Calcium      Carbonate       (Precipitated 

Chalk)      •  «> 

Chrome-Green     id. 

Copper    Lake,    (carload)    Vb. 

Copper;    Lake    (cask)    .  .  ...  •  .  -Ib. 

Copper,    Electrolytic,    (carload)     ..lb. 

Copper,   Electrolytic,    (cask)    rb. 

Copper,    Casting,    (carload)     Ib. 

Copper   Casting    (cask) Ib. 

Copper  Acetate  (Verdigris)    . .  '*' 

Copper   Carbonate,    dry    

Copper  Sulphate   (Blue-Stone) 

Copperas,  see  Iron  Sulphate.  

Corrosive  Sublimate,   see   Mercury  Bichloride 
Cream-Tartar,    see   Potassium   Bitartarate 


.lb. 
.lb. 
.lb. 


.10 
.50 

.121/2 

.12% 
12% 
.12% 
.12% 
.12% 
.35 
.25 
.09 


Cryolite     • •  •  •  •"'• 

Cyanide,  see  Potassium  Cyanide. 


Dextrin 


tb. 


Emery    Flour    J^- 

Emery,  F  F  &  F  F  F jo. 

Flint,    powdered     Jo. 

Fluor-Spar     lb. 

Fusel-Oil      sa}- 

Gold  Chloride    ^yn. 

Gum    Copal    Jd- 

Gum    Guiacum    Jb. 

Gum    Mastic    ">• 

Gum     Sandarac    1^- 

Gum    Shellac,    brown    tb. 

Gum   Shellac,   white    lb. 

Iron    Perchloride    lt>- 

Iron    Sulphate    (Copperas)    lb. 

Lead  Acetate  (Sugar  of  Lead)    .  .  .lb. 
Lead,    Pig    ^■ 


.12 

.15 
,04 
.03 
.01 
.01% 
3.00 
.60 
.30 
.26 
.70 
.35 
.50 
.60 
.25 
.05 
.15 
.041/2 


Potassium  Sulphuret,  see  Potassium  Sulphide- 
Potassium    Sulphocyanate    tb.  .70 

Pumice,    Ground    lb.  .05 

Quartz.    Powdered     lb.  .01 

Rosin.     Yellow lb.  .04 

Sal-Ammoniac.   see  Ammonium  Chloride. 
Sal-Soda,  see  Sodium  Carbonate. 

Silver   Chloride,    dry oz.  .75 

Silver    Cyanide    oz.         1.00 

Silver,    Fine    oz.  .52  Vfc 

Silver  Nitrate,   crystals    oz.  .50 

Soda- Ash      lb.  .06 

Sodium  Biborate,  see  Borax. 

Sodium   Bisulphite    lb.  .15 

Sodium  Carbonate   (Sal-Soda),  crys- 
tals      lb.  .02 

Sodium   Hydrate    (Caustic   Soda)    lb.  .05 
Sodium   Hydrate    (Caustic   Soda)    by 

Alcohol    (in   sticks)    tb.  .46 

Sodium    Hyposulphite     ("Hypo")     lb.  .04 

Sodium    Metallic    lb.  .90 

Sodium    Nitrate     lb.  .05 

Sodium   Phosphate    lb.  .09 

Sodium   Silicate    (Water-Glass)    .  .lb.  .04 

Soot,    Calcined    lb.  .15 

Spelter,  see  Zinc. 

Sugar  of  Lead,  see  Lsad  Acetate. 

Sulphur    (Brimstone)     in   lump    .  .tb.  .05 

Tin     Chloride    lb.  .43 

Tin.    Metallic    tb.  .40%r 

Turpentine,    Venice    lb.  .35 

Verdigris,   see  Copper  Acetate. 

Water,   Distilled    gal.  .16 

Water-Glass,  see  Sodium  Silicate. 

Wax,   Beeswax,   yellow    lb.  .45 

Wax.   Carnauba    lb.  .70 

Whiting   (Ground  Chalk)    lb.  .02 

Zinc    Carbonate,    dry    lb.  .19 

Zinc    Chloride     Ib.  ,12 

Zinc,    Sulphate     lb.  .06 

Zinc,    (spelter)    tb.  .06  %. 


/ 
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One  of  the  new  uses  for  metallic  cadmiiuii 
is  in  the  manufacture  of  tungsten  electric  light 
hlaments,  now  so  extensively  employed  in  in- 
candescent electric  lamps.  Tungsten  itself 
cannot  be  successfully  made  into  the  filament 
by  the  customary  method,  employed  with 
other  metals,  of  melting,  casting  and  after- 
wards drawing  into  wire.  The  melting  point 
is  too  high  to  allow  this  to  be  done.  In  order 
to  produce  the  wire  in  a  condition  suitable 
for  the  filaments,  however,  an  intermediate 
process  is  used. 

Tungsten,  as  obtained  from  its  o.xide,  is  al- 
ways in  the  form  of  a  heavy,  metallic  powder. 
This  powder  is  mixed  with  an  alloy  of  cad- 
mium, mercury  and  bismuth  in  the  following 
proportions : 

Cadmium     42% 

^lercury    53% 

Bismuth     5% 

This  alloy  is  smooth  and  uniform  and  when 
heated  becomes  plastic  so  that  it  may  readily 
be  impregnated  with  tungsten  powder.  The 
two  are  ground  together  in  a  mortar  so  that 
an  intimate  mixture  is  produced.  The  amount 
of  tungsten  used  is  from  30  to  50  per  cent  of 
the  mixture.  To  obtain  the  wire  an  extrusion 
method  is  employed  such  as  that  used  in  mak- 
ing lead  pipe.  The  tungsten  and  alloy  mixture 
is  forced  through  a  die  and  issues  in  the  form 
of  a  wire.  The  wire  is  then  heated  to  drive 
off  the  alloy  after  which  the  temperature  is  in- 
creased to  render  the  tungsten  solid.  This  lat- 
ter heating  is  carried  out  in  a  vacuum  furnace 
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in  order   to   remove  all  of    the    foreign    sub- 
stances in  the  tungsten. 

This  use  of  cadmium  is  a  new  one  and 
should  result  in  quite  an  extensive  consump- 
tion. 


The  Field  for  Electrogal- 
vanizing. 


When  electrogalvanizing  first  made  its  ap- 
pearance in  the  scientific  world,  the  exponents 
of  the  hot  galvanizing  process  seemed  to  think 
there  was  a  possibility  that  hot  galvaniz- 
ing would  be  driven  from  the  field,  and  they 
raised  a  great  hue  and  cry  about  the  enormous 
advantages  of  hot  galvanizing  and  the  imper- 
fect coating  that  is  produced  by  electrogalva- 
nizing. This  hubbub  seems  to  have  been  ill 
timed  for  electrogalvanizing  does  not  appeal 
to  have  injured  the  hot-galvanizing  trade  in 
the  least. 

Anything  is  satisfactory  which  answers  a 
purpose  and  this  seems  to  be  the  case  with 
electrogalvanizing.  It  appears  to  have  filled  a 
gap  in  metal  coating  not  heretofore  satisfied ; 
and  if  it  has  replaced  any  metal  coating 
process  it  has  substituted  nickel  or  coppei 
plating  more  than  hot  galvanizing. 

We  are  not  making  these  statements  ta 
champion  the  cause  of  electrogalvanizing 
against  hot  galvanizing,  but  feel  that  the  time 
is  ripe  for  praising  it  and  to  indicate  its  value 
in  many  lines  of  work. 

The  fact  that  an  electrogalvanizing  coating 
is,  in  the  majority  of  instances,  light,  does  not 
in  any  way  afifect  its  value.  There  are  many 
cases  in  which  a  light  coating  only  can  be  used 
and  it  is  quite  satisfactory.  Were  it  not  light, 
it  could  not  be  used.  Sheet  steel  work  which 
could  not  be  hot  galvanized  is  now  electro- 
galvanized  to  a  large  extent  and  has  proved  to 
be  what  is  desired. 

The  object  of  any  zinc  coating  is  not  for  or- 
nament, but  for  a  rust  preventative.  It  is  not 
imperative  that  it  should  preserve  the  article 
from  rusting  indefinitely,  but  frequently  all 
that  is  desired  is  to  prevent  the  goods  from 
rusting  while  in  stock  in  a  hardware  store  or 
in  a  stock  room.  In  other  instances  a  year 
may  be  all  that  is  required.  In  such  cases, 
electrogalvanizing.  is  satisfactory. 

It  is  surprising  how  even  a  light  coat  of  zinc 
will  effectually  protect  iron  or  steel  against 
rust.  In  this  respect  it  is  far  superior  to  even 
a  much  heavier  coating  of  nickel,  copper  or 


brass.  Instances  are  being  noticed  daily  in 
which  electrogalvanized  steel  is  exposed  to  the 
air  and  it  seems  to  protect,  it  against  rust  in 
a  surprising  manner.  In  fact,  it  does  all  that 
is  required  of  it.  It  will  not,  of  course,  pro- 
tect the  iron  or  steel  for  as  long  a  period  as 
hot  galvanizing  on  account  of  the  light  zinc 
coating,  but  as  long  as  it  protects  it  for  the 
desired  period,  no  more  could  be  asked. 

We  think  we  can  see  a  good  future  for  elec- 
trogalvanizing, for  it  certainly  has  made  much 
progress  within  the  last  few  years. 


Use  of  Tantalum  for  Standard 
WeigHts. 


It  has  been  proposed  in  France  to  use  me- 
tallic tantalum  for  standard  weights.  A  writer 
in  Xutiirc  says  that  owing  to  the  high  price 
of  platinum,  a  suitable  substitute  for  it  in  the 
construction  of  standard  weights  is  desired. 
Metallic  tantalum  resists  all  acids  except  hy- 
dro-fluoric, and  has  been  found  to  answer 
all  requirements  of  permanence  in  the  air  and 
hardness. 

The  suggestion  has  been  made  to  make  a 
series  of  lOO  gram  weights  of  metallic  tanta- 
lum for  use  in  chemical  research.  The  cost, 
it  is  said,  would  not  be  more  than  one-third  of 
that  of  the  now  employed  iridium-platinum 
weights. 


The  present  extensive  manufacture  of  brass 
sheet  in  the  United  States  owes  its  beginning 
to  the  demand  created  for  it  by  the  manufac- 
turer of  clocks  and  buttons.  The  substitution 
of  brass  clock  wheels  for  those  of  wood 
opened  a  field  for  brass  sheet  that  may  really 
be  said  to  be  responsible  for  the  creation  of 
the  large  brass  rolling  mills  in  the  Naugatuck 
Valley,  Connecticut.  The  demand  for  sheet 
brass  for  buttons,  while  extensive  at  one  time, 
was  subject  to  the  caprice  of  fashion,  and 
while  antedating  that  of  clocks,  did  not  sur- 
vive it  to  any  marked  degree.  It  is  probable 
that  the  use  of  sheet  brass  in  clocks  now 
forms  the  largest  single  consumption  of  this 
commodity. 


The  nickel  in  nickel  salts,  either  single  or 
double,  costs  more  than  the  nickel  in  nickel 
anodes.  It  is  cheaper,  therefore,  to  feed  a 
nickel  plating  solution  from  the  anodes  than 
to  supply  it  by  the  addition  of  nickel  salts. 
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Tlie  Ne\%r  Plant  of  tKe  Vanadium   Metals    Companx 

at  Groton,  Conn. 


The  interest  that  is  now  being  manifested 
in  vanadium  and  its  alloys  will,  it  is  believed, 
result  in  an  equal  amount  of  interest  being 
d'splayed  in  plants  which  work  up  the  alloys. 
Vanadium  has  apparently  come  to  stay,  so  to 
ipeak,  and  its  value  in  steel  has  been  demon- 
strated to  a  marked  degree.  The  use  of  vana- 
dium in  the  non-ferrous  alloys  is  also  creating 
a  large  amount  of  interest,  although,  of  course, 
sucli  alloys  are  not  as  widely  used  as  steel ; 
but     it     is     belie\ed     when     full\'     understood 


purposes.  The  opening  of  tliis  large  Peruvian 
deposit,  however,  started  a  new  era,  for  it  im- 
mediately became  possible  to  produce  vana- 
dium alloys  at  such  a  low  price  that  experi- 
ments were  soon  started  to  ascertain  whether 
vanadium  could  not  be  employed  in  steel  with 
good  results.  The  experiments  were  rewarded 
with  success  and  from  that  time  on,  the  con- 
sumption of  vanadium  has  constantly  in- 
creased. 

The  Peruvian  vanadium  deposits  are  owned 
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Fig.   I.     Foundry  Building  of  the  Vanadium  Metals  Company  at  Oroton,  Conn. 


by  engineers  that  tlie  vanadium  non-ferrous 
alloys  will  find  a  very  extensive  use  in  many 
new  lines  of  work  as  they  already  have  in 
shipbuilding  and   other  engineering  trades. 

The  beginning  of  the  use  of  vanadium  in 
metallurgy  began  several  years  ago  when  a 
large  deposit  of  vanadium  ore  was  discovered 
in  Peru.  Heretofore  vanadium  ores  had  not 
been  mined  to  any  extent  and  small  lots  only 
had  been  produced.  There  had  been  no  use 
for  it  and  what  was  mined  was  used  more  for 
mineralogical   specimens  than   for  commercial 


l)y  tlic  \'ana(liuni  Metals  Company  of  Pitts- 
burgli.  Pa.,  who  have  been  responsible  for  the 
exploitation  of  vanadium  alloys  and  who  now 
smelt  the  vanadium  ore  and  manufacture  it 
into  the  various  mi.xtures  demanded  by  tlie 
trade. 

Metallic  vanadium  is  not  used  in  the  prep- 
aration of  the  various  vanadium  alloys  for  the 
reason  that  it  is  not  only  too  difficult  to  reduce 
but  has  so  high  a  melting  point  as  to  be  almost 
infusible.  The  regular  furnace  will  not  melt 
it.     Instead,  an  alloy  is  made  directly  from  the 
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Fig.  2.    Interior  of  the  Foundry  of  the  Vanadium  Metals  Company  at  Groton,  Conn. 


Fig.  3.    Torpedo  Tubes  of  Vanadium  Bronze.    Cast  in  Green  Sand.    Weight,  3600  Lbs. 
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Fig.  4.    Cutting  the  Risers  in  the  Cope  of  a  Large  Green  Sand  Mold  at  the  Works  of  the 
N'anadium  Metals  Company. 


Fig.  5.     The  Core  Oven 


ore  and  either  a  ferm-vanadium  or  a  cupro- 
vanadium  is  produced.  Tliese  alloys  are  then 
used  for  introducing  the  vanadium  into  the 
various  different  products  sold  as  commercial 
vanadium  allojs. 

When  vanadium  was  first  found  of  value  in 
the  manufacture  of  steel,  the  promoters  looked 
around  for  a  field  for  it  in  the  non-ferrous 
metal  line  and  selected  Victor  Lassen,  then 
manager  of  the  Victor  Metals  Company  of 
Mast  Braintree,  Mass.,  as  one  who  had  the  ca- 
pabilities and  facilities  for  carrying  on  the 
work.  The  vanadium  people  asked  Mr.  Lassen 
if  he  would  be  willing  to  carry  on  some  exper- 
iments with  vanadium  with  a  view  to  ascer- 
taining whether  the  metal  could  be  advanta- 
geousl}'  employed  in  tiie  non-ferrous  alloys. 
His  reply  was  that  he  had  been  using  vana- 
dium in  his  alloys  for  several  years  and  that 
it  was  nothing  new  to  him.  The  result  was 
that  the  plant  of  the  Victor  Metals  Company 
was  purchased  by  the  Vanadium  Metals  Com- 
l)any  of  Pittsburgh  and  .Mr.  Lassen  made  man- 
ager. The  plant  was  then  conducted  as  before, 
l)ut  owing  to  the  fact  that  the  vanadium  ores 
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were  controlled  liy  the  company,  there  was  no 
necessity  for  keeping  the  fact  secret  that  me- 
tallic vanadium  was  an  ingredient  of  the 
alloys,  so  the  name  of  the  company  was 
changed  to  the  Vanadium  Metals  Company 
and  the  fact  made  known  that  vanadium  was 
actually  used.  Previous  to  the  sale  to  the 
vanadium  people,  Mr.  Lassen  had  maintained 
the  use  of  vanadium  in  his  alloys  as  a  trade 
secret. 

Since  the  purchase  of  the  plant  of  the  old 
Victor  Metals  Company  at  East  Braintree, 
IMass.,  by  the  Vanadium  Metals  Co.,  of  Pitts- 
burgh, Pa.,  the  business  had  increased  to  such 
an  extent  that  additional  room  was  required, 
particularly  for  the  manufacture  of  large  cast- 


brick  and  steel  building  and  was  designed  ex- 
clusively for  the  manufacture  of  large  cast- 
ings. The  plant  of  the  Vanadium  Metals 
Company  at  East  Braintree,  Mass.,  is  still  in 
operation  and  will  be  continued  for  the  manu- 
facture of  small  castings.  In  other  words,  the 
East  Braintree  plant  will  carry  on  the  manu- 
facture of  small  and  special  work,  while  the 
Groton  plant  will  conduct  the  manufacture  of 
large  castings. 

As  will  be  noticed  from  Fig.  I,  the  building 
consists  of  a  main  structure  with  wings  on 
either  side  and  ample  light  in  the  roof  for 
rendering  the  molding  as  easy  as  possible. 
In  Fig.  2  is  shown  the  interior  of  the  foundry 
looking  towards  the  furnace  end.     A  travelling 


Fig.  6.     Battery  of  Large  Crucibles  Furnaces. 


ings.  The  demand  for  large  marine  work  was 
such  that  this  became  quite  imperative  and  it 
was  decided  to  build  a  new  plant  in  Groton, 
Conn.,  across  the  harbor  from  New  London, 
Conn.  The  plant  is  located  on  the  shm-o  with- 
in a  short  distance  from  that  of  the  old 
Eastern  Shipbuilding  Co.,  and  now  occupied 
by  the  new  shipbuilding  plant.  In  Fig.  i  this 
plant  is    shown.      It    consists    of    a    one-story 


crane  of  a  size  that  will  take  all  classes  of 
work  runs  from  one  end  of  the  building  to 
another  and  also  directly  over  the  furnaces. 
It  is  possible,  therefore,  to  handle  the  metal 
rapidly  and  carry  it  to  the  mold  at  whatever 
part  of  the  shop  it  may  be.  In  the  wings  of 
the  building,  bench  molding  is  carried  on,  al- 
though the  castings  made  arc  of  fairly  good 
size.      It   has   l)een    found   expedient   to    make 
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some  of  the  small  castings  here,  rather  than  in 
the  East  Braintree  plant  for  the  reason  that 
suoh  castings  may  be  part  of  the  order  for 
large  work  and  both  kinds  of  castings  may 
then  be  poured  from  the  one  heat.  As  prac- 
tically all  the  castings  made  at  the  plant  are 
specification  work,  it  is  quite  essential  that 
both  the  large  and  the  small  ones  shall  be  cast 
of  the  same  metal.  It  is  for  this  reason  that 
some  small  work  is  made  at  the  Groton  plant. 
The  class  of  work  done  at  the  Groton  plant 
may  be  appreciated  by  reference  to  Fig.  3  a 
large  vanadium-bronze   casting   for   a  torpedo 


Fig.  7.     Vanadium-Aluminuni  Castings. 

tube.  This  casting  is  not  only  a  difficult  one 
to  make  in  any  kind  of  strong  metal  on 
account  of  the  necessity  of  placing  risers  on 
the  heavy  portions  to  compensate  for  the 
shrinkage,  but  when  it  is  realized  that  this  par- 
ticular casting  weighs  3600  lbs.  the  magnitude 
of  the  work  carried  on  may  readily  be  under- 
stood. In  Fig.  4  is  shown  a  large  mold  in 
process  of  construction  and  this,  also,  is  to  be 
used  for  casting  marine  work. 

Large  work  of  this  character  necessitates 
ample  core-space  and  in  Fig.  5  may  be  seen 
the  oven  used  at  the  plant.  This  oven  is  heated 
by  coal  and  it  has  been  found  that  coal  re- 
claimed from  furnace  ashes  makes  an  excellent 
fire.  It  gives  a  slow,  even  heat  so  much  de- 
sired in  the  drying  of  cores.    The  oven  is  pro- 


vided with  a  roll-lift  door  making  it  easy  to 
open. 

The  furnaces  at  the  plant  are  shown  in  Fig. 
6  and  are  of  the  regular  pit  type.  The  bat- 
tery shown  in  Fig.  6  is  intended  for  large 
crucibles  and  No.  250's  are  generally  employed. 
At  the  other  side,  not  shown  in  the  photo- 
graph, is  a  battery  of  smaller  furnaces  in 
which  medium  sizes  crucibles  are  used.  Hard 
coal  is  used  for  the  fuel  and  natural  draft  em- 
ployed. An  iron  stack  shown  in  Fig.  i  serves 
the  furnaces. 

Among  the  products  of  the  plant  arc  vana- 
dium aluminum  castings  in  which  aluminum 
is  used.  Some  of  these  castings  are  shown  in 
Fig.  7  and  it  is  claimed  that  an  average  ten- 
sile strength  of  25,000  lbs.  can  be  obtained. 

The  vanadium  used  at  the  plant  of  the  Va- 
nadium Metals  Company  is  either  in  the  form 
of  ferro-vanadium  or  cupro-vanadium.  As 
iron  is  an  ingredient  of  some  of  the  bronzes, 
it  has  been  found  expedient  to  employ  the 
ferro-vanadium  in  such  cases  as  both  the  iron 
and  the  vanadium  can  be  introduced  at  once. 
For  the  properties  of  the  vanadium  bronzes, 
the  reader  is  referred  to  The  Brass  World, 
July,  191 1,  page  244.  This  article  is  by  George 
L.  Norris,  the  metallurgical  expert  of  the 
\'anadium  Metals  Co. 


Novel  MetKod  for  tKe  Removal 
of  Rust  from  Iron  and  Steel. 


The  removal  of  rust  from  iron  or  steel  is 
usually  an  unsatisfactory  process  when  an  acid 
pickle  is  employed.  The  acid  attacks  the  metal 
as  well  as  the  rust.  A  novel  method  of  remov- 
ing rust  without  attacking  the  metal  has  been 
described  by  H.  Jacob  and  R.  Kaesbohrer  in 
Clieui.  Zeit.  35,  191 1. 

The  iron  or  steel,  from  which  the  rust  is  to 
be  removed,  is  made  the  cathode  in  a  dilute  so- 
lution of  sodium  sulphate  containing  from 
0.25  to  5  per  cent  of  sodium  sulphate  in  water. 
Carbon  plates  are  used  for  the  anode.  The 
hydrogen  gas  evolved  at  the  cathode  reduces 
the  rust  so  that  it  may  be  brushed  off  or  re- 
moves it  entirely.  A  weak  current  is  em- 
ployed and  the  article  allowed  to  remain  in 
the  solution  over  night. 

The  authors  state  that  the  removal  of  the 
rust  is  so  complete  and  the  iron  or  steel  is 
so  free  from  attack  that  the  method  may  be 
employed  for  its  accurate  determination. 
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Gold  Plated  A-utoxnobile  Lamp 
R.eflectors. 


The  manufacture  of  reflectors  for  automo- 
bile lamps  is  now  receiving  much  attention. 
For  acetylene  lamps,  glass,  silvered  on  the 
back  is  used  and  is  quite  satisfactory  as  it 
does  not  tarnish  or  corrode.  It  rarely  breaks 
as  it  is  made  of  special  quality  for  this  very 
purpose.  Owing  to  the  flat  flame,  a  parabolic 
reflector  cannot  be  used  in  an  acetylene  lamp, 
but  the  surface  is  a  true  arc  of  a  circle.  A 
metallic  mirror  for  an  acetylene  lamp  is  un- 
necessary as  the  glass  seems  to  fill  the  require- 
ments quite  well. 

Many  automobiles  are  now  being  equipped 
with  electric  headlights  and  in  these  a  para- 
bolic reflector  can  be  used  on  account  of  the 
light  being  more  of  a  point,  as  required  to  ob- 
tain the  best  results  with  a  parabolic  mirror. 
For  this  purpose  a  metallic  mirror  is  necessary 
on  account  of  the  difficulty  of  making  a  glass 
reflector  of  such  a  shape.  A  metallic  reflector 
in  an  electric  headlight  is  not  subjected  to  any 
tarnishing  influence  from  gases,  such  as  would 
take  place  with  an  acetylene  lamp,  nor  would 
dust  and  dirt  affect  it  for  the  reason  that  it 
could  be  practically  hermetically  sealed.  On 
this  account  a  parabolic,  metallic  mirror  is  the 
logical  reflector  for  an  electric  headlight. 

While  the  function  of  a  headlight  is  to 
throw  a  powerful  light  ahead,  it  is  open  to  the 
objection  that  it  blinds,  to  a  certain  extent,  an 
automobilist  who  may  be  coming  in  the  oppo- 
site direction  and  desires  to  pass.  This  glare 
is  now  a  very  serious  matter  and  some  of  the 
large  cities  have  passed  laws  preventing  the 
use  of  powerful  headlights  within  their  do- 
mains. 

Attention  is  called  to  an  article  in  this  issue 
on  "Metallic  Mirrors"  in  which  it  is  stated 
that  a  gold  plated  reflector  has  a  distinct  ad- 
vantage over  a  silver  plated  one  in  that,  while 
the  light  is  sufficiently  penetrating  and  illu- 
minates well,  it  is  less  glaring.  This  fact  has 
been  fully  demonstrated  in  the  lights  of  light- 
houses on  the  coast.  ,  When  electric  lights 
first  made  their  appearance,  they  were  tried  in 
place  of  the  customary  oil  lamps,  but  mariners 
soon  complained  of  their  glare  and  absence  of 
penetrating  power,  particularly  in  a  fog.  Re- 
turn to  the  oil  flame  with  its  yellow  light  soon 
demonstrated  that  this  light  has  greater  pene- 
trating power  than  a  blue  light. 

We  believe  that  makers  of  automobile  lamps 
will  find  it  to  their  advantage  to  read  this  ar- 


ticle previously  mentioned  as  it  may  be  found 
that  a  gold  plated  reflector  will  solve  the  prob- 
lem of  glaring  automobile  headlights,  at  least 
partially. 


Ai\  Improved  MetKod  of  Refin- 
ing Silver  Bullion  (from 
"Cobalt"  Ores). 


The  refining  of  silver  bullion  obtained 
from  the  so-called  "Cobalt"  ores  of  Canada 
has  always  been  an  unsatisfactory  problem  for 
the  reason  that  it  contains  so  much  arsenic, 
antimony  and  cobalt.  These  foreign  elements 
render  the  refining  difiicult  and  the  last  traces 
are  removed  only  with  trouble.  It  is  well 
known  that  silver  is  very  sensitive  to  foreign 
metals  and  unless  they  are  practically  all  re- 
moved, the  silver  is  unsuited  for  use  in  the 
arts. 

A  process  for  refining  silver  bullion  has 
recently  been  patented  by  Balmer  Neilly  of 
Bradford,  Ont.  Canada  (U.  S.  Patent, 
1,004,676  Oct.  3,  191 1 )  which  is  capable,  the 
inventor  states,  of  removing  the  arsenic,  anti- 
mony, copper  cobalt  and  nickel.  The  process 
used  is  described  in  the  following  manner : 

The  bullion  to  be  refined  is  melted  in  a  cru- 
cible in  an  oil  furnace  to  a  temperature  of 
about  1140°  C.  and  iron,  in  the  form  of  nails 
is  introduced  and  allowed  to  remain  until  at- 
tacked by  the  arsenic  and  antimony.  The  cru- 
cible is  then  removed  and  cooled  suddenly.  A 
speiss  is  formed  which,  under  these  conditions, 
separates  cleanly  from  the  silver  bullion.  The 
bullion  is  again  melted  and  enough  borax  or 
other  flux  added  to  form  a  thin  coating  on  the 
top  when  melted.  A  blast  of  air  is  now 
allowed  to  play  on  the  surface  of  the  molten 
metal  which  causes  a  depression  of  about 
one-quarter  of  an  inch.  The  arsenic  and  anti- 
mony that  are  left  in  the  silver  are  now  oxi- 
dized and  the  point  at  which  this  occurs  is 
easily  determined  by  dipping  out  samples  and 
hammering  when  cool.  If  the  sample  is  in 
clined  to  be  brittle  at  all,  it  indicates  that 
some  impurities  still  remain  and  further  refin- 
ing must  be  carried  on. 

'Even  a  fraction  of  a  per  cent  of  impurities 
remaining  in  the  silver  will  cause  brittleness 
so  that  it  will  crack  on  hammering.  In  re- 
fining by  means  of  the  air  blast,  the  silver,  as 
it  begins  to  become  pure,  will  change  from  a 
white  to  a  clear,  sea-green  color  while  in  the 
melted  condition. 
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Metallic  Mirrors 

By  J.  A,  Sealer. 


It  has  in  the  past  hccn  taken  for  granted 
by  most  people  that  tlie  whiter  and  more 
powerful  the  light  emitted  from  an^-  source, 
such  as  a  searchlight,  the  more  powerful 
would  be  the  illumination  obtained.  This 
however,  is  by  no  means  the  case  and  it  is 
well  known  that  the  rays  of  refrangibility, 
which  are  the  red  and  yellow  rays,  are  far 
less  capable  of  absorption  by  the  atmosphere 
than  the  violet  rays.  A  well  known  example 
of  this  is  capable  of  demonstration  in  any  of 
our  large  cities,  and  is  the  fact  of  the  com- 
parative penetrating  power  of  gas  and  the 
electric  arc  in  a  fog.  The  high  powered  arc 
lamp    is    visiliie    at    a    much    shorter    distance 


absorbed   by   the   greater   thickness   of   atmos- 
pliere  to  lie  penetrated  by  the  sun's  rays. 

Tliis  being  the  case,  it  is  interesting  to  re- 
view a  process  invented  by  Sherard-Cowper- 
Coles  of  London  for  the  manufacture  of  par- 
abolic reflectors  made  of  metal,  and  capable 
of  being  coated  with  either  gold  or  silver. 
Parabolic  reflectors  are  now  used  for  such  a 
variety  of  purposes,  ranging  from  their  em- 
ployment in  lighthouses  to  the  locomotive 
headlight  and  the  military  and  naval  search- 
light, and  the  subject  is  of  the  very  highest 
importance.  Both  in  the  war  between  Amer- 
ica and  Spain,  and  in  the  Russo-Japanese 
operations   the   searchlight   was   a   very   potent 


Fig.   1.     Plating  Plant  in  which    the   Mirrors  are  Silver  or  Gold  Plated. 


than  the  gas  arc  while  at  sea  the  electric 
flashes  from  a  modern  lighthouse  have  been 
found  to  be  far  less  penetrating  than  the  rays 
of  the  older  oil  lamp.  Again,  the  red  colour 
exhibited  by  the  sun  at  its  setting  is  also  due 
to     the     fact     that    violet     rays     are     largely 


adjunct  both  of  defence  and  attack.  One 
of  the  greatest  weaknesses  of  the  older 
searchlights  is  that  they  are  made  of  glass 
and  are  very  liable  to  fracture,  either  with  the 
concussive  shock  due  to  the  firing  of  heavy 
guns  in  their  vicinity  or  to  rifle  fire  from  an 
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enemy.  In  this  case  the  searchlight  would  be 
put  out  of  action,  and  the  ground  in  front 
which  should  be  swept  by  the  rays  would 
present  a  favourable  zone  for  the  undetected 
advance  of  an  enemy.  For  this  reason  the 
metallic  mirrors  manufactured  by  the  Cowper- 
Coles  process  are  very  valuable,  as  they  are 
not  fractured  by  concussive  force,  and  even 
when  fractured  by  bullets  the  area  of  distor- 
tion is  very  small.  This  is  very  well  illus- 
trated by  Fig.  2  which  shows  a  metallic  mir- 
ror after  being  exposed  to  rifle-shot  direct 
firing  either  from,  the  back  or  front,  which 
only  results  in  a  very  small  fracture,  leaving 
the  rays  of  the  surface  available  for  reflec- 
tive purposes,  while  even  a  glance  shot  has 
only  a  very  small  effect  in  tearing  up  the  sur- 
face. 

The  great  difficulty  which  has  hitherto 
been  experienced  in  making  metallic  mirrors 
for  searchlight  purposes  has  been  the  fact 
that  when  exposed  to  the  intense  heat  of  an 
arc  lamp  of  very  high' candle  power  they  tend 
to  warp  and  so  distort  the  beam,  and  more- 
over, when  exposed  to  damp  and  brine  in  con- 
junction with  high  heat  they  are  very  apt  to 
tarnish.  Where,  as  in  the  case  of  ordinary 
motor  car  reflectors,  stamping  was  resorted 
to  to  obtain  the  shape,  the  texture  of  the  ma- 
terial is  very  apparent  and  diminishes  the  re- 
flecting power  of  the  surface,  while  in  search- 
light practice,  where  a  true  beam  is  essential, 
any  attempt  at  spinning  the  metal  produces 
slight  distortions  which  destroy  the  value  to 
a  great  extent  of  the  finished  article  as  a  true 
parabolic  surface  of  reflection.  The  process 
adopted  by  Mr.  Cowper-Coles  is  one  which 
obviates  any  subsequent  processes  for  the  pur- 
pose of  polishing  or  obtaining  truth,  and  it  is 
very  easy  to  produce  any  number  of  replicas 
of  the  same  pattern  at  low  cost  after  the 
original  mould  has  once  been  made.  In  order 
to  produce  this  mould,  a  convex  casting  of 
iron  is  made  having  a  curvature  approxi- 
mately that  of  the  finished  mirror.  The  re- 
fractory material  is  then  placed  in  this  mould 
which  forms  the  basis  for  a  coating  of  glass 
about  I  inch  thick,  which  is  subjected  to  a 
temperature  near  its  fusing  point  in  order  to 
enable  it  to  set  firmly  to  the  refractory  mate- 
rial. This  glass  is  then  ground  and  polished 
on  its  convex  side,  very  great  care  being 
taken  to  obtain  truth  in  the  grinding  and 
finish  in  the  polishing,  the  final  polishing  be- 
ing obtained  by  means  of  pads  covered  with 
rouge  powder.     Extreme  care  being  taken  in 


this  portion  of  the  process  the  preparation  of 
such  a  matrix  sometimes  lasts  several  weeks. 
The  material  is  then  cleaned  and  chemically 
coated  with  a  layer  of  metallic  silver,  which 
is  then  polished  and  an  electro  deposition  of 
copper  on  to  the  silver  is  performed  by  plac- 
ing the  silver  in  a  copper  sulphate  electrolyte 
and  revolving  the  frame  containing  the  metal 
in  a  horizontal  position  at  about  5  to  lo  rev- 
olutions per  minute.  A  current  of  about  20 
amperes  per  square  foot  is  employed.  This 
part  of  the  process  needs  to  be  conducted  with 
considerable  care  and  judgment,  as,  if  too 
slow  a  speed  is  employed,  irregularities  of  de- 
posits are  obtained,  such  as  are  shown  in  Figs. 
3  and  4.  The  reflector,  thus  formed  is  re- 
moved from  the  glass  mould  by  immersing: 
the  whole  arrangement  in  moderately  warm 
water  and  raising  the  temperature  gradually 
to  over  boiling  point.  Due  to  the  unequal  co- 
efficient of  expansion  of  glass  and  copper  the 
latter  separates  itself  from  the  mould  and  we 
obtain  a  highly  polished  parabolic  shell  with  a 
silvered  surface.  In  order  to  protect  this 
silver  from  the  subsequent  action  of  atmos- 
phere it  is  necessary  to  coat  it  with  a  thin 
film  of  metallic  palladium  or  platinum,  and 
the  mirror  is  then  ready  for  mounting  in  a 
clamping  frame  so  arranged  as  to  hold  the 
mirror  without  any  distortion  and  provide  a 
stiffening  against  mechanical  strains.  Fig.  i 
shows  the  room  in  which  the  processes  are 
followed.  (A)  is  the  main  deposit  vat  in 
which  the  copper  is  deposited  on  to  the  silver ; 
(B)  is  the  silvering  vat  in  which  ammonia  is 
added  to  the  soluton  of  silver  nitrate  until  a 
clear  solution  is  obtained,  which  is  re-precip- 
itated with  caustic  soda  and  again  dissolved 
with  ammonia.  Glucose  in  solution  is  then 
added  and  the  mould  is  dipped  face  down- 
ward into  the  vat  after  having  been  cleaned 
with  ammonia.  Silver  is  then  deposited  by 
this  means  on  to  the  mould  in  three  to  five 
minutes,  and  this  deposit  is  continued  until 
the  thickness  is  about  three-millionths  of  an 
inch  which  is  a  sufficient  basis  for  the  copper 
deposit.  (C)  is  one  of  the  glass  moulds  upon 
which  the  copper  has  been  deposited  and 
which  lies  ready  for  the  latter  to  be  expanded 
off.  (D)  is  a  smaller  former  for  the  purpose 
oT manufacturing  headlights  for  locomotives, 
while  (E)  is  the  depositing  vat  for  these 
headlight  mirrors  and  (F)  is  a  glass  former 
which  has  just  been  taken  out  of  a  silvering 
vat  and  is  ready  for  the  copper  deposit. 
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It  is  interesting  to  note  the  optical  test  to 
which  these  mirrors  are  subjected.  The 
mirror  is  placed  in  front  of  a  screen  having 
squares  marked  upon  it  by  the  intersection  of 
straight  parallel  lines.  At  the  centre  of  this 
screen  and  at  the  back  is  placed  a  pin  hole 
camera  and  the  image  of  the  screen  reflected 


Fig.  2.     Mirror  Penetrated  by  a  Shot.     Showing  that 
it  is  Not  Injured  fo  Any   Extent. 

through  the  mirror  is  photographed.  If  the 
mirror  is  perfect  the  print  obtained  would 
show  a  network  of  lines  at  true  right  angles, 
and  it  will  be  seen  that  in  the  illustration  ob- 
tained  in   this   way   the  only   distortion   at   all 


Fig.  3. 


Rough  Surface  Produced  by 
Imperfect  Plating. 


by  the  heat  of  an  arc.  and  therefore  can  be 
made  of  a  short  focal  length  the  surface  be- 
ing brought  up  much  closer  to  the  arc  and 
there  is,  therefore,  not  so  much  obscuration 
of  light  from  the  crater  of  the  arc.  Tests 
have  been  taken  on  these  metal  mirrors  by 
spraying  salt  water  on  to  the  reflectors  when 
they  have  been  so  hot  as  to  burn  the  fingers, 
the  white  deposit  left  being  easily  cleaned 
off  with  a  soft  cloth,  no  other  damage  result- 
ing. 

One  of  the  latest  advantages  in  the  con- 
struction of  these  mirrors  is  the  production 
of  gold  surfaces  instead  of  silver  ones.  A 
long  series  of  experiments  made  with  gold 
mirrors  against  silver  mirrors  showed  that 
when  using  the  former  the  beam  of  light  is 
practically  devoid  of  the  blue  and  yellow  rays 


apparent  is  very  near  the  edge  of  the  mirror. 
One  of  the  great  advantages  of  metallic  mir- 
rors is    that    thev    are    not    liable    to    crack 


Fig.  4.     5treaked  Surface  Produced  by 
Imperfect  Plating. 


of  the  spectrum,  being  composed  of  red,  yel- 
low and  green  rays  only.  At  the  same  time 
the  range  or  penetrative  power  of  the  mirror 
was  not  reduced  and  by  the  elimination  of  the 
violet  rays  the  dazzling  efi'ect  is  done  away 
with.  In  order  to  show  that  the  chief  ad- 
vantage claimed  for  the  gold  mirror  that  the 
light  reflected  from  it  is  more  penetrative  than 
the  light  reflected  from  a  silver  mirror  in 
thick  and  foggy  weather  showing  up  distant 
objects  more  clearly,  Fig.  5  shows  two  photo- 
graphs which  were  taken  of  a  photographic 
enlargement   of   a    torpedo   boat   set   up    in   a 
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dark  room  and  illnmiiiated  by  gold  and  silver 
beams.  The  plates  were  developed  in  the 
same  bath  for  exactly  the  same  time  and  the 
prints  were  made  in  the  same  frame,  so  that 
the  conditions  were  as  far  as  possible  iden- 
tical, and  every  precaution  was  taken  to  en- 
sure that  the  results  should  be  comparative  in 
every  way.  The  two  prints  speak  for  them- 
selves as  regards  the  volume  of  light  which 
was  thrown  on  to  the  object.  Another  great 
advantage  claimed  for  these  gold  mirrors  is 
that  when  they  are  employed  for  motor  car 
headlights  they  are  less  dazzling  than  head- 
lights fitted  with  silver  mirrors.  In  exhaus- 
tive tests  carried  out  bv  the  Roval  Automobile 


Fig.  S.    Photographs  taken  with  Light  Reflected 
from  Gold  and  Silver  Mirrors. 


Club  of  Great  Britain  the  only  three  lamps 
fitted  with  the  Cowper-Coles  gold  mirrors 
secured  the  first  three  places  for  maximiuu 
distance  at  which  dazzle  ceased.  These  mir- 
rors, which  are  manufactured  by  electro  dep- 
osition in  a  similar  manner  to  that  described 
above  are,  when  made  for  motor  car  head- 
ligiits,  supplied  m  a  special  headlight  con- 
structed with  an  inner  and  outer  case.  As  the 
headlight,  therefore  only  consists  of  three 
parts    it   is   very   accessible    for   cleaning   pur- 


poses. The  gold  mirror  is  also  being  em- 
ployed for  searchlight  purposes  because  of 
the  fact  that  its  beam  penetrates  fog  in  a 
much  more  efficient  manner  than  the  older 
type  of  ray. 

It  will  be  apparent  from  the  above  notes 
that  a  distinctive  advance  has  been  made  in 
searchlight  design  inasmuch  as  the  objects  on 
which  the  light  is  thrown  stand  out  in  greater 
relief,  the  mirrors  are  lighter  than  glass  mir- 
rors and  are  more  durable,  they  reflect  a 
larger  quantity  of  light  than  glass  mirrors, 
and  therefore,  the  intensity  of  the  light  is  so 
great  that  it  is  impossible  to  aim  accurately 
upon  the  projector,  and  where  a  combination 
mirror  having  gold  and  silver  bands  is  em- 
ployed, the  dazzling  effect  required  for  some 
military  purposes  is  retained. 


PyropHoric  Metal  Alloys. 


The  ordinary  pyrophoric  alloy  employed  for 
sparking  devices  consists  of  the  following: 

Cerium     70% 

Iron    30% 

This  alloy,  when  filed  or  scraped  by  a  hard 
substance,  emits  sparks  which  are  capable 
of  igniting  various  inflammable  liquids  such 
as  gasoline  or  alcohol.  These  alloys  are  now 
extensively  employed  in  self-lighting  gas 
lighters,  match-boxes,  etc. 

In  these  alloys  the  cerium  is  an  expensive 
ingredient  and  attempts  have  been  made  to 
produce  cheaper  ones.  A  patent  has  recently 
been  issued  to  Georg  Friederich  Ho  f man  of 
Munich,  Germany  for  a  cheaper  alloy.  This 
inventor  says  that  alloys  of  manganese  and 
antimony  are  somewhat  pyrophoric,  but  re- 
quire cutting  with  a  special  tool  in  order  to 
produce  sparks.  The  hardness,  however,  of 
such  alloys  is  so  great  that  any  special  tool  or 
device  of  this  character  used  for  cutting  them 
rapidly  wears  out.  The  addition  of  soft 
metals  like  lead,  in  order  to  overcome  the  ex- 
treme hardness  changes  their  nature  so  that 
they  will  not  emit  sparks. 

The  inventor  found  that  if  5%  of  cerium 
be  added  to  an  alloy  of  manganese  and  anti- 
mony, it  becomes  so  softened  to  such  an  ex- 
tent that  it  will  not  injure  the  tool  appreciably 
and  still  will  have  the  pyrophoric  property. 
The  small  quantity  of  cerium  used  renders  the 
alloy  mucli  cheaper  than  the  ordinary  iron  and 
cerium  alloy  containing  70%  of  cerium  and 
now  employed  for  pyrophoric  purposes. 
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THe  Largest  Brorxze  Group  U.  S.  Government  Formula  for 

Cast  in  America.  Browning  Steel  Gun-Barrels. 

„.     ,         ,    „       ,  ,  Tlie    following   is   the   standard   formula   of 

Tlic    Kiinian     !5ronze    \\  orks    of    hsrooklvn,  ,        tt   •      i     c.  .        r-                   ^    r 

,       ,     ,      ,          .  ,  the    United    States    Government    for    use    in 

X.  \.,  has  just  competed  the  largest  bronze  ,           .                ,         ,          i     •     -i         ^     i    „^f; 

'           •'                 .         ■           ^,  ^                  •  browning   gun-barrols    and    similar   steel    arti- 

group   ever   cast   in   America.      llus   group   is  '     " 

herewith  shown   and   is    known    as    the    "Ar-  v,     ,    i                                              ti/  ^-, 

^,          ,,       ,      .            ,                   1            ^1  Alcohol     1/2  0/. 

tillery    Group  .      It    is    to    be    erected    on    the  / 

■'    .     ^,                                    •        ^,•     1  ■      .  T  mcture  of  Iron   1/2  o/. 

General     Grant     monument     in     Washington,  .           .             Kr,,,^^^                     ti/   ^-, 

_     ,       ,,.,-,,,         ,   T-,            ^           .     ^,  Corrosive   Sublimate    1/2  o/.. 

D.  L..  of  w  iich  Ldward  Pearce  Gasey  is  the  ^  c   ■  -^       c  \'i.                   rU  ^ 

,.              ,.             Af        •       ci       1                 *i  Sweet  Spirits  of   A itre iK'  oz. 

architect.      Henrv    JNIerwm    Shrady    was    the  . 

.    ,        ■              1  •  1    1        u               4.  ■  '^'"G  Vitriol    I       oz. 

sculptor  of  the  group  which  has  been  cast  in  •      \   •  1                                       ■x/  ^^ 

^        ,                r    ,      ,-                 1        T^  •          11  Nitric  Acid   %  oz. 

statuary  bronze  of  the  hnest  grade.     It  is  well 

•^  ,          ,              .           r          .  .          r    ^1  •  \\  ^rni    \\  ater    i       qt. 

known   that    the   casting   of   a   statue    of   this 

character    requires    a    bronze    mixture    about  Dissolve   the    ingredients    in    the   water   and 

which  there  can  be  no  question  as   the  oper-  keep  in  a  glass  bottle. 

ation   is   too   serious   to   admit   of   any   chance  The  gun-barrel  to  be  treated  is  cleaned  with 

whatever  being  taken.  potash   or  soda  to   remove  tlie  grease   and  all 


Largest  Bronze  Group  Cast  in  America.     Made  by  the  Roman  Bronze  Works  of  Brooklyn.  N.  Y.  by  the 
"Cire=Perdue"  Process,    Lost  Wax  Process),  for  the  General  Grant  Monument  in  Washington,  D.  C. 


The  weight  of  the  statue  or  group  is  28,600 
lbs.  or  over  14  tons.  The  length  is  28  feet, 
the  height  11  feet  and  the  width  10  feet.  The 
group  represents  the  artillery  of  the  United 
States  Troops  in  action  during  the  Civil  War. 


Fluor-spar  alone  does  not  make  a  good  flux 
for  use  in  melting  metals  in  crucibles  as  it 
rapidly  attacks  the  clay  in  the  crucible  mix- 
ture and  dissolves  it.  By  mixing  it  with  lime 
so  that  its  fusibility  is  reduced,  it  can  be  pre- 
vented  from  acting  upon  the  crucible. 


stains  arc  then  scoured  off  with  fine  emery 
paper  so  that  an  even,  bright  surface  is  pro- 
duced. The  bore  and  vent  of  the  barrel  are 
closed  by  plugs  of  wood. 

The  solution  is  then  applied  to  the  surface 
of  the  steel  with  a  sponge  and  allowed  to  dry 
in  the  air  for  24  hours,  after  which  the  loose 
rust  should  be  rubbed  off  with  a  steel  scratch 
brush.  Now  apply  another  coating  and  allow 
to  dry  in  the  same  manner  and  then  rub  off 
with  the  scratch  brush  again,  l-inally  wash 
off  with  boiling  water,  dry  rapidly  and  wipe 
with  boiled  linseed  oil  or  give  a  coat  of  lac- 
(|ucr. 
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COFI*eSPOrideHCe*  ^^    ^^^^    connection,   an    interesting   analysis 

was    made    of    annealed    steel    stock    which, 

though    it    appeared    and    really    was    soft   as 

puttv,    would    not    stand    drawing    without    a 

Fire-CracRing  of  Steel  SHells.  j^^.^;  breakage.    The  grain  at  the  fracture  had 

a  coarse  appearance  and  the  character  of  "hot- 

^  ,.  short"  brass  and  an  analysis  showed  the  fol- 

Editor:  , 

,            •  1      ■      .,       T  lowing  proportions : 
I   was  glad  to   note  the  article   in  the  June 

issue  of    The    Brass    World    entitled :    "The  Carbon      trace 

Fire  Cracking  of  Drawn  Steel  Shells  During  Sulphur    0.045% 

Galvanizing",  but  am  not  prepared  to   accept  Phosphorus     0.076% 

your  diagnosis  as  entirely  explaining  the  cause  Manganese    0.460% 

of  the  breakage.     If  we  assume  that  a  piece  »      ^     1          j   •        1            e    ^u        u          ,.„a 

.*         .  ,                        .      .  A  steel,  used  in    place    of    the    above    and 

of    stock,    owing    either    to    certain    incorrect  ,  .  ,                         .•  r     -.           u        ^        „   -,1 

.     ,            ,  *.               .       ^-  .                 ,     .  which  was  verv  satisfactory,  showed  an  analy- 
chemical     analysis     or     insuthcient     analysis, 

.                  .  .  SIS : 
comes  from  the  drawing  dies  in  a  condition 

where   it   is   at   the  critical   point   of   rupture,  Carbon    0.120% 

and  that  it  is  helped  over  this  critical  point  to  Sulphur    0.035% 

actual  breakage  by  the  occlusion  of  hydrogen  Phosphorus     0.044% 

gas  during  pickling  and  galvanizing,  then  your  Manganese    0.440% 

diagnosis  is  plausible.  „,       r     ^      r    ^i                a-        „   ^:  ^^^    „r^^ 

*                 ^          ,              .                .  The    first    of    the    preceding    analyses    was 

However,   several    experiences   of    ours   ap-  ,             .j--^        ^i.,i        1            1 

,  .             ,     .                  ,    .  passed  upon  bv  disinterested  steel  makers  who 

parently   discount   this   conclusion;    one   being  '^         .   j  ^1    ^  I1                     ^  1         4-          a      ^     a 

,         ,-    ,           ,      ,           .       ,          '              .J  reported  that  they  were  at  loss  to  understand 

that  shells  made  from  tin-plate  and  received  ,                 .„          ,  ,             ^  ^u-       1           r     .-     1 

...         .       ,  how  a  mill   could   expect  this  class  of  stock 

from    the    presses    in    good    condition,    break  ,            ,                rnrjj        •        ^   a 

,    .     ^       ,     ,    .                        .                   .  to  be  used  successfully  for  deep  drawing,  and 

after  being  soaked   in  grease  and   molten  tin  ,        .                 -j     ^  .v   ^  ^1           1         •     u- 

.      .                           T       ,  •  that  It  was  evident  that  the  maker,  in  his  en- 

in    the    retinning   process.      In    this    case,    we  .                ^         .  ^  •            1               u               <.     ^ 

,       ,                 ,      .           .  ,  deavors    to    obtain     a    low     carbon     content, 

have  the  same  breakage  results  but  with  no  ..          .  ,      „   ,  .       ,    ,    ,,          i-    ■     ,.■ 

.  ,  ,.                               ,     .                ,           .          ^  over-blew     his   steel,   thus   eliminating  prac- 

pickling  to   cause   occlusion  or  absorption   of  •     ,,       ,,    1           . 

f    ,                       „,                             r  1.       1          •  tically  all  the  carbon. 

hydrogen  gas.     The  percentage  of  breakage  is  „  '      ,,     .,          ,,        »    ^     ,      „^  ^.i  „  ,„^.„„ 

'^          T^    .               T^r^r          ,       1  Probably    over-blown    steel  was  the  reason 

greater  on   IC  than  on  IXX  stock  where  an  .                 -^                         ^t        ^     1     ..(^.^^  u^-^r^ 

.  ,     .          ,            ,                         .   ,.       ,          r  in  another  case  where  the  stock,  after  being 

article  is  made  on  the  same  set  of  dies,  but  01  ,        ■      ,           1  1    1      .          ■        ■           n 

,.„                  .   ,          ,          ,  galvanized,    could    be    torn    in    pieces    like    so 

diiferent  weights  of  stock.  ,     ,  ,  ^^.                      t,,                  .        .,     ,, 

„            ,  .                       ,j               ,,      J   J  much    blottmg-paper.      There    must    evidently 

rrom  this,  one  would  naturally  deduce  an  ,             •  •     ,       •  ^  •     ^i        1         ^         c  ^\      „ 

,        .          .      .          ,          -          ,       .  be  a  critical  point  in  the  character  of  the  an- 

opinion  that  in  retinning,  the  stock,  showing  ,.                  n         .u                ^         ^     ■       t  4.u 

,             ,,                        r  ,  '                      ,  ,           J  nealmg  as  well  as  the  correct  analysis  of  the 

the  smaller  amount  of  breakage,  would  stand  ,        ...            ,       ,v       .•  ^      .,.•        u  * 

_,  .           ...          ,  steel,    which    marks    the    distinction    between 

up  best  in  retinning.      Ihis  again  is  just  the  ,        ,              1        •         ^     1 

.                          ...  good  and  poor  drawing  stock, 

reverse  of  our  experience   as   certain   articles  ^     ,     ■          r    ,    j                                 1 

.        .  ^^^          ,    ,       ,  Occlusion    of    hydrogen    gas    may    have    an 

made  of  IXX   stock  break  to  a  greater  per-  ...                                                 ,    . 

,        ,    .             .        J     ,          ,  important    bearing    on    some    processes,    but 

centage   after   being   retinned   than   the    same  .                   ,.           -n     .      1  .,  1                 ^           1 

.  ,         ,              ,       r  T/-    •       1  since  annealing  will  absolutely  prevent  a  gal- 

articles  when  made  of  IC  tin-plate.  ■      ,     1    n          1  •                  ^t.       i.            a    •,. 

^,  .      ,      ,                             .                ,  vanized  shell  cracking,  even  though  we  admit 

This    leads    me    to    mention    another    expe-  ,     .           r    1    j                        ^u                 i.    u 

,,,           J       •       1           11,                  •  occlusion    of    hydrogen    gas,    there    must    be 

nence.      We    made    tin-plate    shells    approxi-  :         .          ..                ,  .  , 

,,.,.,  some  agency,  other  than  this  one,  which  con- 

matelv    2    in.    in    diameter  by    2ys    m.    high.  .,                            .       j            ^     ^u     a         „  1 

_,,      -                   ,     .              J              J  .,  tributes  to  a  greater  degree  to  the  fire-crack 

These  were  made  in  one  draw  and  three  re-  .          ^         ,     1    1,     1     ■           1       ■  • 

,      .            T-         j-£f        .        1           r   .•       1  ^  ing  of  steel  shells  during  galvanizing, 

ductions.     Four  different   makes   of   tin-plate  T    R    H     n 

were  used  in  weights  of  85,  90  and  95  pound,  „   .    i  i-     ir  .  ;           ^ 

X      u  V                    u    <■,.}     ^1    ^  Republic  Metalware  Co., 

and  in  all  cases  the  shells  were  so  brittle  that  r,    n-  1      \r    .. 

1        ,                             •  Buffalo,  -\.  )  . 
they    would   not    stand    subsequent    operation. 

The    fifth    make    of   stock    was    85    pound    in 

weight   and  65,000  shells  were  made   from  it  Palladium  can  be  electrodeposited  in  a  white 

which  were  so  pliable  as  to  allow  the  walls  coating  on  metals  and  is  not  tarnished  by  at- 

to    be    bowed   to    half    the    original    diameter  mospheric  influences.     While  not  as  white  as 

without  any  breakage.     This  would  appear  to  silver,  the  deposit  of  palladium  is  whiter  than 

put  it  up  to  either  the  analysis  or  the  anneal-  platinum  and  closely  resembles  a  very  white 

ing  before  the  steel  sheets  were  tinned.  nickel  deposit. 
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A    New     Process     for     Reflning 

Antixnonial-I^ead  and  OtKer 

Lead  Alloys. 


Antimonial-lead  is  now  very  extensively 
used  in  the  manufacture  of  type  metals  of  all 
kinds,  babbitt-metals  and  metal  novelties ;  in 
fact,  its  employment  is  so  extensive  that  very 
little  pure  antimony  is  used  in  making  such 
mixtures  unless  a  very  accurate  and  pure  mix- 
ture is  desired.  Antimonial-lead  is  a  by- 
■jiy-oduct  in  the  smelting  and  refining  of  silver 
and,  therefore,  the  contained  antimony  is 
much  cheaper  than  when  the  pure  metal  is  em- 
ployed for  the  manufacture  of  the  lead  and 
antimony  mixtures.  Hence  the  extensive  use 
of  antimonial  lead. 


A  new  process  for  the  removal  of  the  ar- 
senic has  recently  been  patented  by  Leland  E. 
Wemple  of  the  Hoyt  Metal  Company  of  St. 
Louis,  Mo.  This  procss  makes  use  of  the 
fact  that  molten  caustic  soda,  when  in  con- 
tact w^ith  the  molten  antimonial-lead,  will  re- 
move the  arsenic  without  appreciably  remov- 
ing the  antimony.  While  this  is  the  principle 
of  the  process,  the  carrying  out  of  the  oper- 
ation demands  special  apparatus  herewith  il- 
lustrated. 

The  impure  antimonial  lead  is  melted  in  an 
iron  kettle  i  and  is  allowed  to  flow,  in  drops 
or  a  small  stream,  into  a  second  kettle  4  con- 
taining molten  caustic  soda.  As  the  antimo- 
nial-lead slowly  passes  through  the  molten 
caustic  soda,  a  large  surface  is  exposed  and 


Apparatus  and  Process  of  Refining  Antimonial-Lead. 


AS  obtained  in  the  refining  of  silver,  anti- 
monial-lead is  quite  impure  and  arsenic  is  the 
chief  impurity.  It  has  been  somewhat  diffi- 
cult to  remove  the  arsenic  from  the  commer- 
cial antimonial-lead  and  in  the  past  it  was 
not  unusual  to  find  five  or  six  per  cent  of  this 
metal  in  it  so  that  its  value  was  greatly  dimin- 
ished. The  type-metals,  babbitt-metals  and 
other  alloys  that  were  made  from  it,  were  of 
an  inferior  grade.  The  removal,  to  as  great  a 
degree  as  possible,  of  the  arsenic  is  very  nec- 
essarv. 


the  arsenic  removed  from  it.  After  a  time, 
the  caustic  soda  becomes  so  contaminated 
with  arsenic  that  it  must  be  replaced  by  a 
fresh  supply.  Caustic  potash  acts  equally  as 
well  as  the  caustic  soda,  but  is  more  expensive 
and  the  results  are  no  better. 

In  the  bottom  of  the  kettle  4  is  a  bent  pipe 
or  "trap"  through  which  the  refined  lead  flows 
into  the  kettle  ~,  known  as  the  "refined  lead" 
receptacle  and  from  which  it  is  poured  or 
ladled  into  the  molds.  This  pipe  prevents 
the  caustic  soda  from  flowing  into  the  refined 
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lead  kettle  along  with  the  lead.  On  the  top 
of  the  caustic  soda  kettle  4  is  a  basin  8 
through  which  the  impure  lead  flows,  and  its 
object  is  to  break  up  the  stream  of  lead  and 
divide  it  into  as  small  particles  as  possible  and 
thus  expose  the  maximum  amount  of  surface 
to  the  action  of  the  caustic  soda. 

While  the  trap  effectually  prevents  the  en- 
trance into  the  refined  lead  kettle  of  practical- 
ly all  of  the  caustic  soda,  a  small  quantity  is 
apt  to  enter  and  to  remove  this  a  small  ciuan- 
tity  of  nitre-cake  (hydrogen  sodium  sulphate) 
in  the  anhydrous  state  is  added  to  the  refined 
lead.  This  neutralizes  the  caustic  soda  and 
renders  it  inert  so  that  it  will  not  continue  to 
attack  the  lead  and  antimony,  or  cover  the 
lead    when    ladled    out    into    the    molds.     The 


sodium  peroxide  or  potassium  chlorate  are 
mentioned.  These,  however,  are  added  singly 
and  not  together  and  the  action  of  the  nitre, 
sodium  peroxide  or  potassium  chlorate  is  the 
same  and  one  is  used  as  a  substitute  for  the 
other.  The  sulphur,  however,  acts  differently 
from  the  others.  To  use,  the  desired  sub- 
stance, be  it  sulphur  or  nitre,  is  mixed  with 
the  caustic  soda. 


Some  Analyses  of  tHe  Different 

Grades  of  Commercial 

Pig  Tin. 


The  London  INIetal  Exchange  has  issued  new 
rules  for  dealing  in  pig  tin  and  which  are  in- 
tended to  render  it  possible  to  supply  a  num- 


Tin 

Anti- 
mony 

Arsenic 

■  Lead. 

Bismuth 

Copper 

Iron 

Silver 

Sulphur 

Banca  Tin 

99.950 

.007 

nil 

trace 

nil 

.018 

.045 

nil 

trace 

Billiton  ,, 

£9.960 

.006 

nil 

nil 

nil 

.023  . 

nil 

nil 

nil 

Penang  , 

Singapore  Tin       

Mt.  Bischoff           

99  939 

trace 

.013 

trace 

nil 

.016 

.028 

nil 

.004 

99'870 
99.795 

.008 
.015 

.045 
.063 

.034 
.037 

.003 
.005 

.052 
.035 

.003 
.042 

.006 
trace 

.005 
.008 

Pyrmont  Tin         

Irvine  Bank 

99.938 
99.580 

.017 
.062 

.019 
.034 

trace 
.221 

nil 
.025 

.022 
.123 

(race 
.002 

nil 
.018 

.004 
.004 

Williams,  Harvey  &  Co.  No.  1.. 

99.860 

.015 

.040 

.004 

.005 

.047 

.003 

nil 

.0C6 

Williams,  Harvey  &  Co.  No.  2... 

99.£60 

.166 

.037 

.162 

.007 

.050 

.005 

trace 

.013 

■Williams,  Harvey  &  Co.  No.  2a 

99.350 

.245 

.065 

.223 

.015 

.042 

.016 

trace 

.013 

Williams,  Harvey  k  Co.  No.  3... 

99.200 

.200 

.037 

.596 

.007 

.100 

.013 

.014 

.006 

Williams.  Harvey  &  Co.  No.  4-... 

99.941 

.011 

.022 

trace 

.001 

.020 

trace 

trace 

.0C5 

PenpoU  No.  1        

99.720 

.118 

.054 

.041 

.007 

.052 

.004 

.009 

.007 

Penpoll  No.  2        

98.710 

.569 

.042 

.546 

.C55 

.103 

.007 

.015; 

.004 

PenpoU  No.  3        

Redruth       

99.300 
99.160 

.325 

.176 

.(56 
.053 

.212 
.177 

.050 
.017 

.088 
.445 

.00^ 
.014 

.021 
.006 

.009 
.008 

fCobal 
\  .012 

Th.  Goldschmidt  No.  1 

99.860 

.004 

nil 

.102 

nil 

.043 

trace 

nil 

trace 

Th.  Goldschmidt  No.  2 

S9.460 

.015 

nil 

.425 

nil 

.069 

trace 

nil 

trace 

Traces 

Th.  Goldschmidt  No.  3 

99.150 

.122 

.046 

.143 

.112 

.352 

.007 

.003 

trace 

&  Los.s 

Chinese  No.  1 

fc9.343 

.031 

.040 

.434 

.007 

.052 

.010 

trace 

.011 

.072 

Wing  Hong  &  Co.  No.  2 

98.t62 

.039 

.035 

1.035 

.012 

.134 

.014 

trace 

■  Oil 

.058 

Wing  Hong  &  Co.  No.  3 

95.280 

.381 

.050 

3.995 

.020 

.106 

.02.6 

.018 

.008 

.116 

Analyses  of  Commercial  Brands  of  Pig  Tin. 


best  method  of  using  the  nitre-cake  is  to  force 
pieces  down  under  the  metal  and  then,  after 
it  has  had  an  opportunity  to  act,  to  skim  off 
the  slag  on  the  top  of  the  metal. 

As  the  caustic  soda,  in  case  the  amount  of 
arsenic  in  the  antimonial-lead  is  small,  acts 
rapidly  and  also  attacks  the  lead  and  antimony 
to  a  certain  degree,  it  is  frequently  desirable 
to  introduce  a  "retarder"  with  the  soda.  For 
this  purpose,  iron  scale  is  recommended  and 
it  is  stated  that  the  best  proportions  are  20 
parts  of  iron-scale  and  So  parts  of  caustic 
soda. 

The  caustic  soda  may  also  be  employed  for 
removing  the  tin,  bismuth  and  antimony  from 
lead,  but  in  this  case  the  action  is  much 
slower  than  when  arsenic  only  is  to  be  re- 
moved. It  is  desirable,  therefore,  when  these 
metals  are  to  be  removed  to  add  an  "intensify- 
ing" agent  and  for  this  purpose  sulphur,  nitre. 


ber  of  different  brands  as  standard  instead  of 
a  few  as  heretofore.  The  object  is  to  minim- 
ize a  "corner"  as  much  as  possible,  should  it 
be  possible  for  an  operator  to  attempt  it.  Ac- 
companying these  rules  are  the  following  anal- 
yses of  a  number  of  different  brands  of  tin. 
For  this  information  we  are  indebted  to  the 
Iroinuonger  which  has  carefully  described  the 
situation  in  detail : 

These  analyses  will  be  of  interest  and  pos- 
sibly of  value  to  manufacturers  who  use  tin, 
as  such  a  compilation  of  results  and  of  such 
a  number  of  biands  has  not  heretofore  been 
published.  

The  first  sheet  brass  to  be  rolled  in  the 
United  States  was  cast  in  W'aterbury,  Conn., 
and  carried  to  an  iron  mill  in  Litchfield,  Conn., 
where  it  was  rolled  into  sheet  for  the  manu- 
facture of  buttons.  The  copper  was  obtained 
from  old  copper  stills. 
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Electrolytic  Refilling  at  tKe  U. 
S.  Mint,  San  Francisco,  Cal.* 


By  Kdward  B.  DunHam.  £.  M. 

The  Treasury  Department  maintains  live  re- 
fineries for  the  treatment  of  the  gold  and  sil- 
ver bullion  deposited  at  the  various  mints  and 
assay  offices.  The  original  installation  in  each 
case  was  the  nitric  acid  process  of  rehning. 
This  was  succeeded  some  30  years  ago  by  the 
sulphuric  acid  process,  which  in  turn  is  now 
being  displaced  by  the  electrolytic  process. 

The  electrolytic  process  was  installed  in  the 
Philadelphia  Mint  in  lOOJ,  in  the  Denver  Mint 


nary  gold  hullion  average  4  cents  per  ounce. 
On  account  of  these  very  high  charges  on  base 
bullion,  most  of  it  is  sent  to  private  refineries, 
where  the  facilities  for  handling  this  grade 
of  material  are  better,  and  the  refining 
charges  are  consequently  less  than  at  the 
mints. 

In  the  silver  process  at  the  San  Francisco 
Mint,  the  initial  treatment  of  the  bullion  is  in 
vertical  cells.  These  are  a  modification,  de- 
vised in  the  Philadelphia  Alint,  of  the  Moe- 
bius  cells.  The  scraps  from  the  vertical  cells 
are  re-treated  in  the  horizontal  cells,  which  are 
a  mddification  of  the  Thum  cells.     Both  types 


Fig. 


The  Melting  Room 


in  1906  and  in  the  San  Francisco  Mint  in 
1908.  It  will  be  used  in  the  New  York  Assay 
Office  upon  the  completion  of  the  new  build- 
ing ;  and  the  refinery  of  the  New  Orleans 
Mint,  where  the  amount  of  work  is  compara- 
tively small,  will  then  be  the  only  Government 
refinery  using  the  sulphuric  acid  process. 

The  Mints  and  Assay  Offices  accept  bul- 
lion carrying  more  than  200  thousandths 
precious  metals.  The  refining  charges  run 
from  I  cent  an  ounce  on  good  silver  bullion, 
up  to  8  cents  an  ounce  on  bullion  carrying 
800  thousandths  base.     The  charges  on  ordi- 

*Abstract  of  a  paper  presented  at  the  Meet- 
ing of  the  American  Institute  of  Mining  En- 
gineers, held  in  San  Francisco,  Cal.,  Oct. 
io-20th.  191 1. 


of  the  San  Francisco  Mint. 

of  ceils  have  their  advantages  and  disadvan- 
tages. 

For  refineries  where  the  silver-bullion  is  the 
product  of  cupel-furnaces,  and  carries  less 
than  from  10  to  20  ,thousandths  base  metal 
there  is  no  question  as  to  the  superiority  of 
the  horizontal  process. 

In  mint-work  the  case  is  different.  The  bul- 
lion carries  from  100  to  150  thousandths  base 
and  from  300  to  400  thousandths  gold  ;  the  base 
requires  an  excess  of  acid  to  put  it  in  solution, 
and  the  large  amount  of  gold  necessitates  cur- 
rent for  parting,  in  addition  to  that  needed  to 
dissolve  the  silver.  The  presence  of  the  ex- 
cess acid  and  of  the  heavy  currents  tends  to 
destroy  the  filter  cloths  quickly. 

The  gold  process  used  at  all  the  mints  is 
the  invention  of  Dr.  Emil  W'ohlwill,  of  Ham- 
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burg,  Germany,  and  was  the  outcome  of  ex- 
periments to  separate  platinum  from  gold.  It 
was  introduced  by  him  into  several  refineries 
in  Europe,  and  was  first  installed  in  this  coun- 
try in  the  Philadelphia  Mint;  but,  so  far  as  I 
know,  no  private  refinery  in  this  country  is 
using  it. 

The  electrolytic  process  of  gold-refining 
possesses  three  advantages  that  are  important 
in  mint-work.  First,  it  produces  purer  gold 
than  the  old  processes.  The  elimination  of  the 
last  trace  of  silver  from  the  gold  removes 
the  brittleness  from  the  ingots  used  for  coin- 
age, so  that  they  roll  and  press  much  better 
than  alloys  of  the  same  fineness  in  gold,  but 
made  of  slightly  impure  gold.  Second,  the 
process  permits  the  saving  of  all  the  platinum 
metals  without  serious  inconvenience.  Third, 
the  operations  do  not  give  off,  as  do  former 
processes,  great  quantities  of  acid  fumes,  such 
as  used  to  cause  frequent  complaints  from 
the  people  living  in  the  vicinity  of  the  mints, 
which  were  all  located  in  cities. 

The  electrolytic  processes  of  gold-refining 
has  three  disadvantages  as  compared  with  the 
sulphuric  acid  process.  First,  it  is  more  ex- 
pensive. Second,  more  care  and  intelligence 
are  required  to  conduct  it.  Third,  the  losses 
are  liable  to  be  greater  on  account  of  having 
gold  in  solution  in  the  electrolyte. 

In  mint-work,  the  advantages  more  than  off- 
set the  disadvantages ;  but  in  commercial 
work,  the  advantages  mentioned  are  of  less 
importance,  and  the  large  amount  of  precious 
metal  invested  in  the  process,  with  the  result- 
ing loss  of  interest,  w;ould  be  almost  prohib- 
itory of  its  use.  This  failure  is  not  so  impor- 
tant to  the  Government,  as  the  metal  so  tied 
up  may  be  considered  as  a  part  of  the  gold 
reserve,  and  is  accounted  for  at  the  time  of 
annual  settlements. 

The  refinery  at  the  San  Francisco  Mint 
takes  the  bullion  purchased  by  the  receiving 
department,  and  carrying  more  than  200  parts 
of  precious  metals  in  1000,  or,  in  mint  par- 
lance, over  200  fine,  and  separates  and  refines 
the  various  metals  contained  therein,  using 
electrolytic  processes  exclusively. 

Bullion  containing  silver  is  treated  in  cells 
charged  with  a  nitric  electrolyte.  These  cells 
produce  fine  silver  and  leave  a  residue  rich  in 
gold. 

The  residue  from  the  silver-cells,  together 
with  crude  gold-bullion,  is  treated  in  cells 
having  a  chloride  electrolyte.  These  produce 
fine  gold  and  leave  a  residue  containing  silver 


chloride.  The  latter  is  reduced  to  the  metallic 
state  with  zinc  and  is  then  treated  in  the 
silver-cells. 

The  various  waste  solutions  and  the  wash- 
waters,  after  being  freed  from  the  bulk  of 
their  precious  metals,  still  contain  copper  and 
other  metals.  These  are  removed  by  scrap- 
iron,  and  are  then  treated  in  the  copper-cells, 
having  a  sulphate  electrolyte.  These  cells  pro- 
duce pure  copper,  and  collect  a  residue  con- 
taining lead,  some  gold  and  silver,  and  all  the 
metals  of  the  platinum  group  that  were  in  the 
bullion.  This  residue  is  relatively  small,  and 
is  melted  into  bars  and  stored  until  sufficient 
accumulates  to  warrant  treating  it  for  plati- 
num, etc. 

The  refinery  occupies  three  large  and  three 
small  rooms.  The  large  ones  are,  a  melting- 
room,  30  by  34  ft. ;  a  cell-room,  39  by  46  ft. ; 
and  a  wash-room,  30  by  33  feet.  The  small 
rooms  are  used  as  foreman's  office,  laboratory, 
and  generator-room,  respectively. 

The  methods  here  described  are  those  in  use 
in  December,  1909,  when  notes  for  the  present 
paper  were  taken. 

Silver  Refining. 

The  anodes  are  made  up  of  crude  silver  bul- 
lion, together  with  gold  bullion  that  is  too  low 
in  gold  to  be  easily  made  up  into  gold  anodes. 
The  endeavor  is  to  make  a  mi.xture,  such  that 
the  anodes  will  run  about  600  thousandths  in 
silver,  300  thousandths  in  gold  and  the  re- 
maining 100  thousandths  in  base  metals.  The 
metal  is  melted  in  Rockwell  melting  furnaces 
of  the  "open-top  mint  type"  heated  with  crude 
oil. 

The  anodes  are  cast  in  open  iron  molds  and 
are  suspended  in  the  solution  by  C  shaped 
hooks  of  gold,  which  pass  through  the  top  of 
the  anodes  and  over  bars  which  form  the  con- 
ductors of  the  current.  The  anodes  are  im- 
mersed for  the  full  length  in  the  electrolyte. 

The  cathodes  are  made  of  sheets  of  silver, 
1000  fine.  0.051  in.  thick  (No.  16  B.  &  S. 
Gauge)  and  4  in.  wide.  They  are  immersed 
for  8-5  inches  in  the  electrolyte,  and  are  bent 
over  at  the  top  so  as  to  hang  from  the  con- 
ductors. 

The  crystallized  silver  that  collects  on  the 
cathodes  is  loose  and  is  removed  daily.  To 
facilitate  tliis  stripping,  the  cathode  sheets  are 
treated  witli  a  "dope",  consisting  of  silver  ni- 
trate, copper  nitrate,  and  hydrochloric  acid,  all 
mixed  together  and  painted  on  with  a  rag 
The  sheets  are  then  dried  in  the  drying-room. 
One  dose    of    this    dope    lasts    two    or    three 
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months;  tlicn  the  deposits  begin  to  stick,  and 
the  plates  are  re-treated. 

The  electrolyte  consists  of  water  with  3  per 
cent,  of  silver,  as  silver  nitrate,  from  1.5  to  2.5 
of  free  nitric  acid,  and  a  little  glue.  The  lat- 
ter is  dissolved  and  poured  in  as  a  thick  liquid. 
The  effect  of  the  glue  is  to  toughen  the  deposit 
of  silver  on  the  cathode. 

The  electrolyte  dissolves  and  retains  the 
copper  and  other  soluble  base  metals.  These 
do  no  harm  until  the  solution  becomes  so 
strong  that  the  purity  of  the  silver  deposited 
on  the  cathodes  is  at¥ected,  when  it  has  to  be 
changed. 

The  cells  are  of  brown  earthenware.  Expe- 
rience has  shown  that  they  are  too  shallow  for 
advantageous  work.  There  is  only  a  small 
space  between  the  bottom  of  the  cell  and  the 
lower  end  of  the  anodes,  and  the  slimes  that 
collect  in  this  space  soon  cause  short-circuits 
which  stop  the  action  of  the  cell.  A  new  set 
of  cells,  18  in.  deep  inside,  instead  of  12  in., 
is  about  to  be  installed.  These  deeper  cells 
will  allow  longer  cathodes  to  be  used,  and 
since  the  cores  that  have  to  be  re-treated  will 
be  of  the  same  size,  there  will  be  a  reduction 
in  the  percentage  of  metal  to  be  re-treated. 

The  cells  are  placed  end  to  end  in  a  double 
row  on  two  long  benches,  12  on  one  bench  and 
6  on  the  other.  This  allows  all  the  cells  to  be 
easily  inspected  and  attended  to,  from  one 
side  or  the  other  of  the  benches. 

The  anodes  and  cathodes  are  hung  in  alter- 
nate rows  from  maple  strips,  2%  in.  apart 
from  center  to  center,  which  extend  across  the 
cells.  Along  the  top  of  each  is  laid  a  gold 
strip,  bent  into  the  form  of  an  inverted 
trough.  These  gold  strips  are  connected  by 
screws  alternately  to  the  positive  and  nega- 
tive bus-bars,  and  form  the  conductors. 
There  are  19  of  these  across  each  cell,  10 
supporting  four  cathodes  each  and  9  sup- 
porting four  anodes  each.  The  bus-bars  are  of 
copper  and  extend  along  the  main  wooden 
frame  that  covers  the  top  of  the  entire  bench 
of  cells.  All  woodwork  and  the  copper  bars 
are  coated  with  "biturine"  solution,  an  asphal- 
tic  paint  that  comes  from  Australia,  to  pro- 
tect them  from  the  action  of  the  acids. 

The  solution  in  the  cells  is  kept  in  motion 
by  two  glass  propellers  in  each  cell.  This 
prevents  the  heavier  solutions  from  settling 
to  the  bottom,  and  makes  the  deposition  uni- 
form over  the  whole  cathode. 

Each  propeller,  2  in.  across,  is  made  in 
one  piece  with  a  glass  rod,  which  runs  up  ver- 


tically between  the  electrodes,  and  is  driven 
by  a  cord  running  in  a  grooved  pulley  at  its 
top.  The  vertical  glass  rods,  as  well  as  the 
line-shaft,  are  carried  by  a  wooden  frame 
above  the  cells,  as  shown  in  Fig.  6. 

The  current  is  a  direct  one  of  15  volts,  and 
passes  through  the  18  cells  in  series.  The 
amount  of  current  is  such  as  to  give  a  density 
of  8.3  amperes  per  square  foot  of  cathode 
surface.  There  are  40  cathodes  per  cell  and 
each  has  a  normal  immersion  of  8.5  inches. 

Centrifugal  machines  are  used  to  separate 
the  moisture  from  the  different  products  of 
the  refining  process,  and  to  wash  them  free 
from  soluble  matter.  There  are  two  of  these 
machines.  Xo.  i  belongs  primarily  to  the 
silver  process,  and  is  used  exclusively  for 
silver  or  products  charged  with  nitric  com- 
pounds. No  material  containing  chlorides  is 
ever  placed  in  it.  Centrifugal  No.  2  is  similar 
to  No.  I,  but  is  reserved  for  the  gold  process 
and  for  solutions  carrying  chlorides. 

The  rotors  of  the  centrifugals  are  of  earth- 
enware and  provided  with  ducts  for  the  escape 
of  liquids.  When  in  use,  the  rotor  is  lined 
with  one  thickness  of  7  oz.  duck,  and  in  this 
bag  is  placed  the  material  to  be  treated.  A 
different  filter  bag  is  kept  for  each  different 
kind  of  material  to  be  washed. 

All  the  products  of  the  silver  process  can 
be  dried  sufficiently  by  the  centrifugals,  so  that 
they  can  be  transferred  to  the  crucibles  and 
melted. 

Operation  and  Products 

Briefly,  the  anodes  are  dissolved;  pure  sil- 
ver collects  on  the  cathodes ;  copper  and  other 
metals  forming  soluble  nitrates  go  into  the 
bath,  and  gold  and  other  insoluble  metals  are 
left  as  a  sponge  on  the  anodes. 

As  the  dissolving  action  progresses,  the 
anodes  are  taken  out  at  intervals  and  the- 
sponge  of  insoluble  metals  is  shaken  off  into- 
an  earthenware  jar,  by  knocking  them  against 
its  sides.  This  spongy  material  is  crude  or 
black  gold  with  about  10  per  cent,  of  silver 
and  I  per  cent  of  base  metals.  After  washing 
in  centrifugal  machine  No.  2,  it  is  melted  inta 
anodes  for  the  gold  process. 

When  the  anodes  are  eaten  down  so  that 
they  barely  hold  together  (which  takes  about 
48  hr),  they  are  removed,  all  the  loose  spongy 
material  is  knocked  off,  and  the  hard  cores 
that  remain  are  treated  in  the  horizontal  cells,, 
to  be  described  later.  New  anodes  are  then 
hung  in  their  places. 
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So  long  as  the  electrolyte  contains  an  ample 
supply  of  silver,  this  is  deposited  in  preference 
to  the  base  metals. 

The  electrolyte  is  tested  at  intervals  to  de- 
termine its  strength  in  silver  and  if  this  test 
shows  that  the  bath  is  too  low  in  silver,  its 
strength  is  brought  up  by  adding  strong  silver 
nitrate  solution. 

When  the  bath  contains  about  8  per  cent, 
of  copper  it  has  to  be  changed,  since  the  silver 
deposited  on  the  cathodes  begins  to  be  con- 
taminated with  the  copper.  This  spent  elec- 
trolyte is  treated  in  the  scrap-copper  tank  to 
recover  the  silver,  and  then  passes  on  to  the 
scrap-iron  tank,  where  the  other  metals  con- 
tained in  it  are  caught,  as  will  be  described 
under  the  head  of  Copper-Refining. 

The  pure  silver  collects  in  a  crystalline  con- 
dition on  the  cathodes,  which  are  lifted  out 
daily  and  cleaned  over  large  porcelain  jars. 
At  first,  the  deposit  is  loose  and  fern-like,  and 
most  of  it  can  be  removed  by  knocking  the 
cathodes  against  the  sides  of  the  jars.  Grad- 
ually a  firmer  deposit  collects  that  will  not 
knock  off,  and  this  has  to  be  removed  with  a 
scraper,  when  it  comes  away  in  sheets  and 
leaves  the  cathode  entirely  clean.  This  pure 
silver  is  washed  in  centrifugal  machine  No.  i 
until  free  from  acid  and  soluble  salts,  and 
then  is  whirled  until  dry  enough  for  melting, 
when  it  is  made  into  fine  bars. 

A  second  product  of  this  process  consists 
of  the  slime  that  accumulates  in  the  bottom 
of  the  cells.  This  contains  black  gold  that 
has  dropped  from  the  anodes,  as  they  dis- 
solved, also  crystalline  silver  that  failed 
to  stick  to  the  cathodes.  This  slime  is  trans- 
ferred to  the  horizontal  cell   for  re-treatment. 

(In  some  plants  the  anodes  are  incased  in 
cloth  bags,  and  the  black  gold  is  caught  be- 
fore it  can  drop  to  the  bottom,  and  is  melted 
for  gold  anodes  without  further  treatment.) 

The  operation  in  the  horizontal  silver-cells 
is  the  same  as  in  the  vertical,  but  the  mechan- 
ical details  are  different.  The  anodes  consist 
of  the  cores  of  the  silver  anodes  from  the 
vertical  cells,  the  slime  from  the  bottom  of  the 
vertical  cells,  and  the  silver  reduced  from  the 
silver  chloride  slime  of  the  gold  cells.  The 
cathodes  consist  of  graphite  plates  on  the 
bottom  of  the  cells.  The  silver  deposits  on 
these  plates  and  is  removed  at  intervals  with 
a  hard-rubber  dipper.  The  electrolyte  is  the 
same  as  in  the  vertical  cells.  The  current  is 
about  50  amperes  and  passes  through  the  three 
cells  in   series.     This  gives  a  current  density 


of  14.3  amperes  per  sq.  ft.  of  cathode  surface 
and  requires  a  potential  of  5  volts  per  cell,  or 
a  total  of  15  volts. 

The  baskets  are  made  of  maple  and  treated 
with  "biturine".  No  metal  is  used  in  their 
construction.  The  material  to  be  treated  is 
retained  on  five  layers  of  7  oz.  duck  placed  in 
each  basket  and  the  edges  are  brought  up  on 
all  sides  above  the  top  of  the  basket.  The 
baskets  are  suspended  in  the  electrolyte  by 
cleats  resting  on  the  top  of  the  cells. 

The  material  left  in  the  basket,  after  all  the 
silver  has  been  dissolved,  is  crude  or  black 
gold,  and  is  transferred  to  centrifugal  ma- 
chine No.  I  and  washed.  It  is  then  dried  in 
the  dr3--room,  melted,  and  used  with  other 
metal  to  make  gold  anodes  for  the  gold 
process. 

The  spent  electrolyte  from  both  the  vertical 
and  the  horizontal  cells  contains  silver  nitrate 
and  the  soluble  nitrates  of  the  base  metals 
that  were  in  the  original  bullion.  These  solu- 
tions and  the  nitric  wash-waters  from  the  cen- 
trifugal machine  are  passed  over  scrap- 
copper  suspended  in  wooden  tanks,  which 
precipitates  the  silver  and  leaves  the  base 
nitrates  in  solution.  These  tanks  are  in  the 
wash-room,  as  shown  in  Fig.  9. 

The  precipitated  silver  is  washed  and  dried 
in  centrifugal  machine  No.  i,  and  then  is 
melted  and  cast  into  bars.  These  are  added 
to  melts  of  low-grade  gold  and  made  into 
silver  anodes  for  the  vertical  silver-cells.  At 
times,  this  precipitated  silver  has  been  dis- 
solved in  nitric  acid  to  make  silver  nitrate 
for  the  electrolyte,  but  it  is  often  impure,  and 
a  better  electrolyte  is  obtained  by  dissolv- 
ing pure  silver;  hence  the  practice  is  not 
common. 

The  solution  containing  the  base  nitrates  is 
treated  as  described  under  the  head  of 
Copper-Refining. 

Gold  Refilling 

The  anodes  of  the  same  size  as  the  silver 
ones,  are  made  from  high  grade  gold-bullion, 
and  crude  gold-products  from  both  the  gold 
and  the  silver  refining  processes.  They  carry 
about  90  per  cent,  of  gold  and  it  is  desirable 
that  the  silver-content  be  limited  to  about  7 
per  cent.,  since  a  greater  amount  interferes 
with  the  operations.  Copper  is  less  objection- 
able than  silver.  The  anodes,  hung  by 
C-shaped  hooks  of  pure  gold  from  the  con- 
ductors running  across  the  top  of  the  cells, 
are  immersed  7.5  in.  in  the  electrolj^te. 
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The  cathodes,  strips  of  pure  gold  4  in.  wide 
by  0.012  ill.  thick  (No.  28  B.  &  S.  gauge), 
weigli  about  4.5  oz.  They  are  bent  over  at  the 
top,  so  that  they  can  be  hooked  over  the  con- 
ductors crossing  the  top  of  the  cells.  They 
are  immersed  to  a  depth  of  6  in.,  and  are 
allowed  to  remain  in  the  cells  until  they  weigh 
about  160  oz.,  when  they  are  removed  and 
used  as  the  anodes  for  the  second  set  of  cells. 
By  this  re-deposition  the  fineness  of  the  final 
product  is  raised  to  about  999.7. 

The  gold  is  deposited  on  the  cathodes  so 
tightly  that  stripping  is  impracticable,  and 
when  the  final  cathodes  have  been  formed, 
the  deposit  with  its  original  cathode  sheet  is 
all  melted  down  together.  Hence,  the  original 
strips  have  to  be  made  of  pure  gold  in  order 
to  maintain  the  quality  of  the  product. 


prevent  this,  the  bath  is  tested  daily  to  deter- 
mine its  strength  in  gold,  and  if  found  to  be 
low,  is  restored  to  the  desired  standard  by  the 
addition  of  strong  solution. 

After  a  week,  the  electrolyte  becomes  spent 
and  takes  on  a  dirty  dark  green  color,  due  to 
the  accumulation  of  copper-salts  in  the  solu- 
tion. When  it  reaches  this  condition,  the 
gold-deposit  on  the  cathodes  is  soft,  and  the 
electrolyte  has  to  be  changed. 

The  gold  chloride  for  the  electrolyte  is 
made  by  dissolving  gold  bullion  in  hydrochlo- 
ric acid  by  means  of  the  electric  current. 
Anodes  of  gold  999  fine  are  hung  in  strong 
hydrochloric  acid,  in  five  cells  slightly  larger 
than  those  used  for  the  gold  refining  process, 
and  the  cathodes,  also  of  gold,  are  hung  in 
porous    cups    filled    with    strong    hydrochloric 


Fig.  2.     Electrolytic  Room  of  the  San  Francisco  Mint. 


The  electrolyte  is  a  trichloride  solution, 
carrying  in  the  first  set  of  cells  70  g.  of  gold 
per  liter,  and  from  10  to  12  per  cent,  of  free 
hydrochloric  acid,  and  in  the  second  set,  only 
60  g.  of  gold  per  liter.  I)ut  with  the  same 
amount  of  acid. 

During  the  operation,  the  electrolyte  decom- 
poses and  drops  particles  of  metallic  gold, 
which  collect  in  the  slimes.  This  lowers  the 
strength  of  the  solution  in  gold,  and  when  it 
gets  below  4  per  cent,  of  gold,  the  deposit  on 
the  cathode  is  soft  and  tends  to  crumble.     To 


acid.  On  passing  a  current  of  500  amperes  at 
25  volts  through  the  cells,  the  anodes  are  dis- 
solved, giving  a  solution  of  gold  chloride  in 
the  cells ;  but,  owing  to  the  porous  cups, 
there  is  no  gold  deposited  on  tiie  cathodes, 
since  hydrochloric  acid  fumes  are  liberated 
in  the  process,  it  is  performed  under  a  glass- 
inclosed  hood  connected  to  a  flue.  The  gold 
chloride  solution  obtained  from  these  cells  has 
a  strengtii  of  from  375  to  500  grams  of  gold 
per  liter. 

The  cells  arc  of  white  Royal  Berlin  porce- 
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lain.  The  electrolyte,  like  that  in  the  silver 
cells,  is  kept  in  motion  by  one  glass  propel- 
ler in  the  center  of  each  cell  revolved  by  a 
vertical  glass  rod. 

The  cells  are  placed  in  tw^o  rows  of  14  each, 
on  a  long  bench.  Those  on  one  side  form  the 
first  set,  and  those  on  the  other  the  second 
set,  for  re-treating  the  cathodes  formed  in  the 
first. 

The  space  between  adjacent  cells  is  covered 
with  a  porcelain  strip  about  i  by  3  in.  in  cross- 
section,  clamped  to  the  rim  of  the  cells,  and 
having  a  series  of  notches  to  receive  the  por- 
celain bars  which  support  the  conductors 
across  the  tops  of  the  cells  from  which  the 
electrodes  are  hung. 

There  are  three  rows  of  anodes  and  four 
rows  of  cathodes  in  each  cell.  The  rows  of 
anodes  alternate  with  the  rows  of  cathodes, 
and  are  2§^  in.  from  center  to  center.  There 
are  two  cathodes  on  each  row,  making  eight 
cathodes  per  cell,  and  there  are  three  anodes 
on  each  of  two  rows,  but  only  two  on  the  cen- 
ter row,  making  eight  anodes  per  cell.  The 
center  anode  is  omitted  to  give  room  for  the 
circulating  propeller.  The  drive  for  the  pro- 
pellers is  similar  to  that  for  the  silver-cells. 

To  the  copper  bus-bars,  which  are  bolted  to 
the  top  of  the  porcelain  strips  between  the 
cells,  are  screwed  the  ends  of  the  conductors 
that  extend  across  the  cells.  These  conduc- 
tors are  gold  strips  bent  into  an  inverted 
trough  shape,  and  fit  the  top  of  the  porcelain 
cross-bars.  The  electrodes  hang  from  these 
conductors. 

The  current,  a  direct  one  of  15  volts  poten- 
tial, passes  through  the  14  cells  of  each  set  in 
series,  requiring  nearly  i  volt  per  cell.  The 
total  amount  of  current  is  180  amperes. 
There  are  eight  cathodes  in  each  cell  in  par- 
allel, each  having  an  immersed  area  of 
4x6  in  =  24  sq.  in.  Four  of  the  cathodes 
have  both  sides  available  for  the  reception  of 
deposits  and  four  have  only  one  side  available, 
thus  making  12  cathode-surfaces  of  24  sq.  in. 
each,  or  a  total  of  2  sq.  ft.  The  current  being 
180  amperes,  the  current-density  is  90  amperes 
per  square  foot  of  cathode-surface. 

Centrifugal  Machine  No.  2  is  identical  with 
Xo.  I,  described  under  the  silver  process;  but 
this  one  is  used  exclusively  for  gold-products 
and  material  charged  with  chloride  waters, 
which  would  precipitate  silver  chloride  if  it 
came  in  contact  with  solutions  of  silver-salts. 
.\  different  filter-bag  is  used  for  each  kind  of 
material. 


The  drying  room  is  of  brick  and  has  an  iron 
door.  It  is  heated  with  steam  and  used  to  dry 
fine  gold  cathodes  and  other  gold  products  be- 
fore melting.  The  vats  used  for  the  precip- 
itation of  the  gold  from  the  spent  electrolyte 
are  made  of  brown  earthenware  and  stand  on 
trucks  for  convenience  of  moving  them  about. 
They  are  2x4  feet  and  2  feet  deep.  The  tub 
used  for  reducing  the  silver  chloride  to  metal, 
by  means  of  zinc  and  sulphuric  acid,  is  made 
of  wood  and  lined  with  lead.  It  is  2x4  feet 
and  2  feet  deep. 

The  anodes  are  dissolved  in  the  electrolyte, 
and  refined  gold  is  deposited  at  the  cathodes. 
All  the  metals  in  the  anodes  dissolve,  includ- 
ing those  of  the  platinum  group,  except  the 
silver  and  some  lead.  The  last  two  form 
chlorides  and  drop  to  the  bottom  of  the  cells 
as  the  anodes  dissolve.  About  10  per  cent,  of 
the  anodes  is  left  as  undissolved  tops  and  has 
to  be  re-melted. 

It  is  desirable  that  the  anodes  should  not 
carry  more  than  about  7  per  cent,  of  silver. 
When  more  than  this  amount  is  present,  the 
coating  of  silver  chloride  that  forms  on  the 
anodes  is  thick  enough  to  retard  the  dis- 
solving action.  \Vhen  the  anodes  contain  less 
than  7  per  cent,  of  silver,  they  can  be  treated 
in  a  single  set  of  cells  and  the  gold  deposit 
on  the  cathode  will  be  considerably  ^more  than 
999  fine;  but  when  more  than  7  per  cent,  is 
present,  so  much  silver  chloride  is  formed  at 
the  anodes  that,  in  dropping  off,  some  of  it  is 
caught  by  the  circulating  current,  and  carried 
mechanically  to  the  cathodes,  where  it  clings 
to  the  rough  surface  of  the  gold  deposit  and 
lowers  its  fineness  to  less  than  999.  When 
Iiandling  such  anodes  high  in  silver,  it  has 
been  found  advisable  to  deposit  the  gold  on 
the  cathodes  of  one  set  of  cells  and  then 
transfer  these  cathodes,  after  washing  them, 
to  a  second  set  of  cells,  where  they  are  used 
as  anodes  and  the  gold  re-deposited  almost 
pure. 

The  gold  anodes  are  made  exclusively  from 
the  gold  from  the  silver-cells,  which  assays 
about  875  thousandths  gold,  from  100  to  125 
thousandths  silver,  and  a  small  amount  of 
base  metals.  This  gives,  in  the  first  cells,, 
cathodes  about  998.7  fine,  which,  on  being  re- 
treated in  the  second  set  of  cells,  produce 
gold  about  999.7  fine.  It  has  generally  been 
considered  necessary  to  boil  the  crude  gold 
from  the  silver-cells  with  concentrated  sul- 
phuric acid  before  casting  it  into  anodes  for 
the  gold-cells,  in  order  to  reduce  the  silver  tO' 
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less  than  7  per  cent.  The  desire  to  do  away 
with  this  acid  treatment,  and  still  produce  a 
high  grade  of  gold-deposit,  led  to  the  experi- 
ment of  redepositing  the  first  gold  cathodes. 
The  same  amount  of  current  at  the  same 
voltage  is  used  in  both  sets  of  cells.  The 
electrolyte  in  the  first  set  carries  70  g.,  that 
of  the  second  set  60  g.  of  gold  per  liter.  With 
the  exception  of  this  difference  in  the  strength 
of  the  electrolyte,  the  operation  in  both  sets 
of  cells  is  identical. 


cumulated  in  the  solution  by  the  dissolving  of 
many  anodes  is  quite  appreciable,  and  is  re- 
covered as  described  later,  under  Copper- 
Refining. 

The  silver  in  the  anodes  forms  at  the  an- 
odes insoluble  silver  chloride,  a  part  of  which, 
in  the  first  set  of  cells,  is  removed  at  inter- 
vals by  taking  out  the  anodes  and  brushing 
and  jarring  off  the  silver  chloride  into  an 
earthenware  jar.  Most  of  the  silver  chloride, 
however,  drops  to  the  bottom  of  the  cells. 


Fig.  3.    Centrifugals  for  Drying  the  Sponge  Silver  and  Gold. 


The  gold  cathodes  from  the  second  set  of 
•cells  are  carefully  washed  in  a  porcelain  filter, 
dried  in  the  dry-room,  melted  and  cast  into 
fine  bars  about  1,000  oz.  in  weight,  which  may 
^)e  sold  as  "mint  bars,"  or  alloyed  with  copper 
and  made  into  coins. 

The  copper  in  the  anodes  goes  into  solution 
in  the  electrolyte ;  and  as  long  as  the  proper 
amount  of  gold  is  maintained  in  the  solution, 
it  does  no  harm  until  the  amount  reaches 
about  4  per  cent.,  when  the  gold  begins  tn  de- 
posit soft  and  falls  from  the  cathode.  Tlien 
the  electrolyte  has  to  be  changed. 

The  metals  of  the  platinum  group  also  dis- 
solve in  the  electrolyte :  and  while  they  occur 
in  such  small  quantities  in  the  bullion  that 
ihey  can  hardly  be  detected,  the  quantity  ac- 


The  slime  in  the  bottom  of  the  cells  also 
contains  metallic  gold,  which  comes  from  the 
decomposition  of  the  electrolyte,  and  does  not 
deposit  on  the  cathodes.  This  decomposition 
of  the  electrolyte  seems  to  be  due  to  the  dis- 
placement of  its  gold  by  the  copper  dissolved 
from  the  anodes.  In  the  first  set  of  cells,  with 
anodes  containing  10  per  cent  of  silver,  the 
slimes  are  about  600  thousandths  gold  and  300 
thousandths  silver,  and  in  the  second  set,  with 
anodes  almost  free  from  silver,  they  are  (X)6 
thousandths  gold  and  only  40  thousandths  sil- 
ver. 

The  slime  from  the  bottom  of  the  cells,  and 
the  silver  chloride  that  has  been  removed 
from  the  anodes,  are  washed  free  from  solu- 
ble chlorides  in  centrifugal  machine  Xo.  2,  us- 
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ing  hot  water  in  order  to  carry  off  the  lead 
chloride,  and  are  treated  in  a  lead-lined  tub 
with  granulated  zinc,  which  precipitates  the 
silver  in  a  metallic  condition,  the  zinc  becom- 
ing zinc  chloride.  The  granulated  zinc  is 
stirred  into  the  mass  of  silver  chloride  and  a 
little  sulphuric  acid  is  added  to  start  the  reac- 
tion. At  first,  the  wet  slime  is  a  gelatinous 
mass  characteristic  of  silver  chloride,  but  as 
the  reaction  progresses  it  becomes  more  and 
more  gritty.  The  mixture  is  tested,  towards 
the  end  of  the  process  for  the  presence  of 
silver  chloride,  and  when  there  is  no  longer 
any  present,  sufficient  sulphuric  acid  is  added 
to  dissolve  the  zinc  that  remains. 

The  granular  silver  with  its  gold  content, 
after  being  washed  in  centrifugal  machine  No. 
2  to  remove  all  soluble  salts,  is  transferred  to 
the  anode  basket  of  the  horizontal  cells  of  the 
silver  process  for  the  recovery  of  the  silver; 
and  the  gold  is  afterwards  obtained  from  the 
basket  residue. 

The  wash-waters  from  the  slimes  and  from 
the  gold  cathodes,  together  with  the  spent 
electrolyte  from  both  set  of  cells,  are  placed 
in  earthenware  vats,  and  a  concentrated  solu- 
tion of  ferrous  sulphate  added  to  the  liquid. 
This  precipitates  the  gold  which  is  allowed  to 
settle  by  long  standing.  The  liquor,  which 
still  contains  platinum,  copper  and  iron  salts, 
is  decanted  and  sent  to  the  scrap  iron  tank 
for  further  treatment,  as  described  later  under 
the  head  of  Copper-Refining.  The  gold  that 
remains  after  decantation  is  washed  and  dried 
in  centrifugal  machine  Xo.  2,  melted  with  low- 
grade  bullion  and  cast  into  anodes,  in  which 
form  it  re-enters  the  process  and  is  re-treated. 

Copper-Refilling. 

This  process  is  used  at  the  San  Francisco 
Mint  to  work  up  the  copper  occurring  as  base 
metal  in  the  bullion,  and  to  recover  the  copper 
used  to  precipitate  the  silver  from  the  various 
wash-waters.  It  is  similar  to  the  commercial 
process  of  copper-refining;  but  it  is  of  special 
interest  here,  because  the  metals  of  the  plati- 
num group,  taken  into  solution  in  the  previous 
operations,  have  now  accumulated  in  sufficient 
quantities  to  be  recovered. 

The  wash-waters  and  spent  electrolyte  from 
all  parts  of  the  refinery,  from  which  the  gold 
and  silver  have  been  recovered,  are  sent  to 
the  scrap-iron  tank,  and  there  deposit  their 
copper,  lead,  and  any  precious  metals,  includ- 


ing  those    of   the    platinum    group,    that    have 
escaped  from  the  previous  operations. 

The  sludge  of  cement-copper  from  this  tank 
is  washed  and  drained  in  wooden  tubs  with 
filter  bottoms,  whence  it  is  transferred  to 
other  filter-tubs  and  allowed  to  air-dry,  and 
then  is  melted  down  and  cast  into  anodes  for 
refining. 

The  copper  anodes  contain  lead  derived 
from  the  silver-bullion,  metals  of  the  platinum 
group  derived  from  the  gold-bullion,  and 
small  amounts  of  gold  and  silver.  They  are 
5  by  i-i  in.  by  Vs  in.  thick,  and  are  immersed 
13  in.  in  the  electrolyte. 

The  cathodes  are  started  on  sheets  of  lead 
3.75  by  15  in.,  and  when  both  sides  have  been 
coated  with  a  copper-deposit  of  sufficient 
strength,  the  copper  is  stripped  off  the  lead 
and  returned  to  the  cells.  This  does  away 
with  the  repeated  melting  and  rolling  of  sheet- 
copper  cathodes,  similar  to  those  of  the 
precious  metals  used  in  the  gold  and  silver 
processes.  The  cathodes  are  immersed  11  in. 
in  the  electrolyte  and  receive  deposits  on  both 
sides.  When  completed,  these  cathodes  are 
washed  free  of  the  electrolyte,  dried,  and 
added  to  melts  of  coin-metal,  without  previous 
melting  into  bars. 

The  cells  are  lead-lined  wooden  boxes,  3  by 
1.5  ft.  by  1.5  ft  deep.  Each  cell  contains  23 
anodes  and  34  cathodes,  hanging  in  alternate 
rows,  2  in.  apart  from  center  to  center. 

The  electrolyte  is  copper  sulphate  and  con- 
tains 3  per  cent,  of  copper  as  sulphate  and 
from  3  to  4  per  cent,  of  free  sulphuric  acid. 
The  cells  are  placed  in  a  series  of  steps,  so 
that  the  electrolyte  flows  through  them  by 
gravity.  A  steam-ejector  lifts  the  electrolyte 
from  the  sump  at  the  lower  end  and  returns 
it  to  the  head  tank,  from  which  it  again  flows 
through  the  cells. 

The  current  used  is  direct  and  has  a  density 
of  10  amperes  per  square  foot  of  cathode- 
surface,  and  a  potential  of  3-6  volts,  which  is 
equal  to  0.6  volt  per  cell. 

The  gold,  silver,  and  metals  of  the  platinum 
group  are  insoluble  in  the  sulphate  electrolyte, 
and  drop  to  the  bottom  of  the  cells  as  slimes 
when  the  anodes  are  dissolved.  These  slimes 
are  collected,  washed  with  dilute  sulphuric 
acid,  dried,  and  melted  into  bars.  These  bars 
are  stored  until  sufficient  have  accumulated, 
when  they  are  treated  for  the  separation  of 
the  various  precious  metals,  especially  those 
of  the  platinum  group,  that  they  contain. 
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THe    Advantage    of  a    Cyanide 

Zinc    Solixtion     for     Some 

Classes  of  "WorK. 


The  ordinary  electrogalvanizing  solution 
composed  of  sulphate  of  zinc  is  used  for  the 
following  reasons : 

1.  It  is  cheap. 

2.  It  is  capable  of  giving  a  heavy  deposit  of 
zinc  in  a  short  time. 

Until  the  sulphate  of  zinc  solution  was  used, 
electrogalvanizing  was  not  employed  at  all, 
although  for  many  years  it  had  been  known 
that  zinc  could  be  deposited  from  a  cyanide 
solution  quite  satisfactorily.  The  expense  of 
the  cyanide  and  the  comparative  thinness  of 
the  zinc  deposit  prevented  the  adoption  of  the 
cyanide  solution,  but  as  soon  as  the  sulphate 
of  zinc  bath  became  understood  so  that  it 
could  be  employed  in  a  commercial  manner, 
electrogalvanizing  became  a  commercial  pro- 
cess and  is  now  extensively  used. 

The  sulphate  of  zinc  solution,  as  now  em- 
ployed for  electrogalvanizing,  is  quite  satis- 
factory for  the  majority  of  work  that  has  to 
be  electrogalvanized.  For  that  which  cannot 
be  electrogalvanized  by  it,  it  is  usually  as- 
sumed cannot  be  coated  with  the  zinc.  It  is  in 
such  instances  and  upon  such  work  that  the 
cyanide  zinc  solution  can  be  used  with  suc- 
cess. It  should  not  be  assumed  that  the  cyan- 
ide zinc  solution  can  be  used  on  all  w-ork 
that  cannot  be  electrogalvanized  with  the 
regular  sulphate  of  zinc  solution  for  the  cost 
may  be  such  as  to  prohibit  its  employment,  but 
there  are  many  instances,  no  doubt,  in  which 
it  may  be  of  assistance. 

One  disadvantage  of  the  sulphate  of  zinc  so- 
lution is  that  it  does  not  "throw"  the  zinc  de- 
posit well.  By  this  is  meant  that  in  deep  por- 
tions or  pockets  of  the  article  being  electro- 
galvanized, the  zinc  does  not  deposit.  This 
feature  is  not  only  characteristic  of  sulphate 
of  zinc  solutions,  but  sulphate  of  copper  as 
w^ell.  It  is  well  known  that  cyanide  solutions 
"throw"  metal  better  than  any  others.  It  is 
to  this  fact  that  the  value  of  a  cyanide  zinc 
solution  belongs.  It  will  "throw"  zinc  into 
portions  of  an  article  that  cannot  be  reached 
by  the  deposit  from  a  sulphate  of  zinc  solu- 
tion. 

Let  it  be  understood  that  a  cyanide  zinc  so- 
lution is  not  recommended  except  in  extreme 
cases  where  it  is  the  only  remedy,  but  in  such 
instances  it    will    be    found    of    considerable 


value  as  it  will  enable  a  plater  to  deposit  zinc 
in  deep  portions  of  an  article  otherwise  im- 
possible. Many  specifications  for  iron  or 
steel  goods  now  call  for  electrogalvanizing  as 
a  coating  and  instances  are  frequently  encoun- 
tered in  which  it  becomes  impossible  to  com- 
ply with  the  specifications  on  account  of  the 
zinc  not  "thrnwing"  into  the  deep  portions  in 
the  regular  sulphate  of  zinc  bath.  In  such 
cases,  the  cyanide  zinc  solution  can  be  em- 
ployed with  excellent  results  and  the  articles 
electrogalvanized  according  to  specifications 
without  much  extra  cost. 

The  cyanide  zinc  solution  should  be  made 
strong  so  that  it  will  deposit  metal  rapidly. 
The  following  is  a  good  solution  and  has  been 
employed  with  satisfactory  results : 

Water  i  gallon 

Cyanide    i  lb. 

. .  Dissolve  the  cyanide  in  the  water  and  then 
add  to  it  all  the  carbonate  of  zinc  it  will  take 
up.  Make  sure  of  this  point  as  there  should 
be  no  excess  of  cyanide.  The  plastic  carbon- 
ate of  zinc  dissolves  more  readily  than  the 
dry  and  should  be  used  if  possible.  In  making 
up  this  first  solution  there  should  be  no  excess 
of  free  cyanide  and  no  excess  of  carbonate  of 
zinc.  The  object  is  to  dissolve  all  the  car- 
bonate of  zinc  in  the  cyanide  that  it  will  take 
up,  but  yet  have  no  excess  of  the  carbonate. 
This  point  is  easily  noticed  by  the  eye. 

Now  add  to  this  zinc  solution,  made  up  as 
directed, 

Cyanide 3  oz. 

This  is  for  free  cyanide  and  will  serve  to  keep 
the  anodes  clean. 

It  is  believed  that  this  method  of  making  up 
the  solution  is  as  simple  as  can  be  desired  and 
eliminates  any  uncertainty  arising  from  the 
variable  strength  of  the  cyanide  and  the  car- 
bonate of  zinc.  When  carried  out,  the  solu- 
tion will  always  be  uniform  and  accurate. 
The  same  method  should  be  used  in  making 
up  other  cyanide  solutions,  such  as  those  of 
copper  or  brass. 

While  this  cyanide  zinc  solution  can  be  used 
cold  and  seems  to  give  very  good  results  in 
this  condition,  it  is  advisable,  whenever  possi- 
ble, to  heat  it  to  about  150  degrees  F.  The 
zinc  deposits  better  and  more  rapidly,  and  less 
voltage  will  be  needed.  One  great  advantage 
of  such  a  hot  cyanide  zinc  solution  is  its 
power  of  removing  grease  and  oil  from  the 
work.     Gas  is  given  off  from  the  work  freely 
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and  the  solution  thus  acts  as  an  electric  clean- 
er and  deposits  zinc  at  the  same  time.  Oily 
screws,  nails  and  other  commercial  articles 
may  be  coated  with  zinc,  if  free  from  rust, 
without  cleaning,  although  it  is  always  advisa- 
ble to  previously  clean  them  to  avoid  contami- 
nating the  solution.  Very  careful  cleaning, 
however,  is  necessary. 

The  zinc  deposits  well  with  a  low  or  high 
voltage,  but  if  too  strong  a  current  is  employed 
the  deposit  will  be  burned.  From  3  to  4  volts 
give  good  and  rapid  results  in  a  cold  solution 
and  about  2  volts  are  all  that  are  required  in 
the  hot  solution. 

The  cyanide  zinc  solution  is  not  to  be  rec- 
ommended for  regular  work,  but,  as  previously 
mentioned,  it  should  be  employed  only  as  an 
accessory  in  cases  where  the  sulphate  solution 
cannot  be  used.  In  such  instances  it  will  be 
found  of  much  value. 


A,  Mold  for    Casting    Pipes  and 
Tubes  by  Spinning. 


A.n  Improved   Roug'e. 


An  improved  rouge  has  been  patented  by 
Peter  Fireman  of  Washington,  D.  C,  and  for 
which  he  claims  considerable  superiority  over 
the  ordinary  rouge  for  the  polishing  of  gold, 
silver  and  platinum.  The  dry  rouge  is  also 
employed  for  glass  polishing. 

The  base  of  the  rouge  is  ferro-ferric  oxide 
and  which  is  in  the  precipitated  form.  The 
inventor  calls  this  material :  "precipitated, 
black  magnetic  ferro-ferric  oxide".  For  pol- 
ishing metals  the  following  composition  is 
recommended  : 

Ferro-Ferric    Oxide    100  lbs. 

Stearic   Acid    i"  lbs. 

Beef   Tallow    3  lbs. 

The  stearic  acid  and  beef  tallow  are  melted 
and  the  oxide  stirred  in  and  the  mass  made 
into  sticks. 

It  is  stated  by  the  inventor  that  to  gold  and 
silver  this  polishing  composition  imparts  a 
luster  "particularly  acceptable  to  the  eye'' 
which  is  not  imparted  by  other  polishing 
agents.  To  platinum  it  also  imparts  a  luster 
not  found  without  other  polishing  mediums. 
A  small  quantity  of  ordinary  red  rouge  may 
be  mixed  with  the  composition  in  case  it  is 
desired  to  alter  the  "color"  of  the  polished 
surface. 


A  mold  for  casting  metals  by  centrifugal 
motion  so  that  a  pipe  or  tube  shell  will  be  ob- 
tained has  been  patented  by  Herman  J.  Molin- 
der  of  Soderhamn,  Sweden.  The  feature  of 
this  mold  lies  in  the  fact  that  it  rests  on  ball 
bearings  so  that  it  can  readily  be  revolved. 
The  mold  itself  is  in  the  center  and  a  lining 


Spinning  Mold. 

of  sand  is  packed  between  the  ball  bearing 
cages  and  this  mold.  Very  little  heat  is  thus 
lost  and  the  bearings  do  not  heat.  The  mold 
may  also  be  made  of  sand,  and  in  this  case 
the  chill  shell  inside  is  not  used. 

The  metal  is  poured  in  while  the  mold  is 
being  rapidly  rotated  or  spun  by  a  motor  or 
belt,  and   forms  a  pipe  or  tube  while  cooling. 


fiew  BooHs. 


TECHNICAL  ANALYSIS  OF  BRASS, 
And  The  Non-Ferrous  Alloys;  by  William 
Benham  Price  and  Richard  K.  Meade.  This 
book  will  fill  a  gap  in  non-ferrous  literature 
and  chemists  and  others,  who  contemplate  the 
study  of  analytical  chemistry,  cannot  fail  to 
appreciate  the  compilation  of  the  standard 
methods  to  be  found  in  this  work.  The 
authors  of  the  book  are  well  fitted  for  the 
undertaking.  Mr.  Price  is  the  chief-chemist 
for  the  Scovill  Mfg.  Co.  of  Waterbury,  Conn., 
one  of  the  largest  brass  rolling  mills  and 
manufacturers  of  brass  goods  in  the  United 
States.  Mr.  Meade  is  director  of  the  Meade 
Testing  Laboratories  of  Allentown,  Pa. 

The  book  contains  methods  for  the  com- 
plete analysis  of  the  brasses,  bronzes,  German- 
silvers,  babbitt-metals,  solders,  britannia  met- 
als,  ingot    copper,   spelter      A   description    of 
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the  necessary  apparatus  is  also  given.  The 
method  for  the  analysis  of  the  special  alloys, 
such  as  phosphor-bronze,  manganese-bronze 
and  similar  alloys  is  fully  described.  The 
book  contains  267  pages  with  17  illustrations. 
Size,  5x73/1  inches,  cloth  bound.  John  Wiley 
&■  Sons,  Nezv  York  City,  publishers.  Price, 
$2.00.  Copies  supplied  by  The  Brass  World 
Publishing  Co.,  postage  paid. 

HENDRICKS'  COMMERCIAL  REGIS- 
TER of  The  United  States  for  Buyers  and 
Sellers.  S.  E.  Hendricks  Co.,  74  Lafayette  St., 
Xeiv  York  City.  20th  Edition.  1419  pages. 
Price  $10.00.  Prepaid  to  any  part  of  the 
United  States.  This  very  useful  work  is  now 
in  its  20th.  edition  and  every  previous  one  has 
proved  of  the  utmost  service  to  the  buyer  and 
seller.  Tiiere  is  nothing  so  annoying  to  a 
buyer  as  to  lind  that  he  is  without  a  list  of 
the  manufacturers,  of  a  certain  article.  Man- 
ufacturers are  also  annoyed  when  they  cannot 
discover  who  the  users  are  of  their  products. 
This  book  will  assist  them  both.  From  it  ac- 
curate lists  of  any  line  may  readily  be  found 
and  such  lists,  as  well  known,  are  difficult  to 
obtain  elsewhere.  Xo  manufacturer  can  afford 
to  be  without  it.  Xot  only  is  the  book  trust- 
worthy but  almost  exhaustive.  Going  through 
so  many  editions  has  resulted  in  elimination 
of  errors  and  omissions,  additions  of  new 
names  and  a  more  extensive  classification. 
This  book  never  fails  to  give  satisfaction  and 
pays  for  itself  in  a  short  time.  A  new  cus- 
tomer may  be  obtained  from  it  and  this  alone 
is  usually  worth  many  times  the  cost  of  the 
book. 


A     Novel      MetHod     of     MaRing 

Copper    Coated    Steel    "Wire 

and  SKeet. 


Sal-ammoniac  is  advantageous  in  a  nickel 
plating  solution  for  the  reason  that  it  increases 
the  conductivity,  and  also,  by  the  liberation  of 
chlorine  at  the  anode,  causes  the  nickel  in  it 
to  dissolve  in  tlic  solution   more   readily. 


Xickel  salts,  both  double  and  single,  are  now 
made  from  the  oxide  of  nickel,  by  dissolving 
in  suipiuiric  acid,  thus  avoiding  the  use  of 
nitric  acid.  The  old  method  was  to  dissolve 
metallic  nickel  in  nitric  acid,  evaporate  with 
sulphuric  acid  to  remove  the  nitric  acid,  and 
then  crystallize.  The  removal  of  the  last  por- 
tions of  the  nitric  acid  is  quite  difficult  and  the 
nickel  salts  thus  made  usually  contain  traces 
of  it  which  interfere  with  the  electrodeposi- 
tion  by  producing  a  dark,  non-adherent  nickel 
deposit. 


A  new  and  novel  method  of  making  copper 
coated  steel  sheet  or  wire  has  recently  been 
patented  by  Henry  W.  Fisher  of  the  Standard 
Underground  Cable  Co.,  of  Pittsburgh,  Pa. 
The  advantage  of  cheapness  of  such  copper 
coated  steel  has  always  been  appreciated  and 
many  experiments  have  been  carried  out  and 
nnich  time  spent  by  investigators  in  the  en- 
deavor to  perfect  such  a  process.  Many  and, 
in  fact,  the  great  majority  of  the  processes 
have  been  failures.  The  usual  method  is  to  dip 
the  steel  billet  in  molten  copper  or  to  pour  the 


FIG.  1 


FIG.  Z 


FIG. a. 


Sketch  Showing  Method  of  Depositing  the  Copper. 

copper  around  it.  Under  such  conditions, 
however,  the  copper  does  not  adhere  well  and 
separates  from  the  steel  when  the  billet  is 
rolled.  Electroplating  in  the  ordinary  way  has 
also  been  tried,  but  this  also  strips  when  the 
billet  is  rolled. 

In  the  method  herein  described,  the  steel 
billet  is  electroplated  but  not  in  an  aqueous 
solution;  but  instead  a  bath  of  a  molten  cop- 
per salt  is  employed.  In  this  manner,  it  is 
claimed,  the  copper  attaches  itself  firmly  to 
the  steel  so  that  when  rolled  it  does  not  peel 
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off.  The  method  of  carrying  out  the  electro- 
deposition  of  the  copper  on  the  steel  billet  is 
as  follows : 

A  graphite  crucible  is  used  for  the  vessel 
and,  if  desired  any  other  refractory  receptacle 
may  be  employed.  The  graphite,  however,  is 
preferable  for  the  reason  that  it  also  acts  as 
an  anode,  while  if  another  kind  of  vessel  is 
used,  a  separate  anode  must  be  employed. 

In  the  crucible  is  placed  a  suitable  quantity 
of  borax  and  allowed  to  melt.  It  is  stated 
that  borax  has  been  found  quite  suitable  for 
the  purpose  and  is  a  solvent  for  the  copper 
salts  subsequently  introduced.  Sodium  chlo- 
ride or  other  salts  of  a  similar  nature  may 
also  be  used,  but  the  inventor  states  that  they 
are  not  as  satisfactory  as  the  borax.  When 
melted,  copper  chloride  is  introduced  into 
the  borax  and  forms  the  substances  from 
which  the  copper  is  deposited.  As  no  copper 
anode  can  be  employed,  it  is  necessary  to  re- 
plenish the  bath  from  time  to  time  with  the 
copper  chloride  in  order  to  make  up  for  that 
deposited.  The  temperature  of  the  bath  is 
kept  at  about  that  of  molten  copper  or  I9I3°F. 
The  illustrations  herewith  shown  indicate  the 
method  of  carrying  out  the  deposition  of  the 
copper  on  a  steel  billet  for  the  purpose  of 
making  wire  by  rolling  in  the  ordinary  way 
and  then  drawing  through  dies. 

Figure  i  is  a  sectional  view  of  a  cell  in 
which  electrolysis  is  taking  place.  In  this 
case,  I  represents  the  cell,  2  the  body  or  core 
to  be  plated,  3  the  anode,  and  4  the  electro- 
lyte. It  will  be  understood  that  the  operation 
is  progressing  at  the  temperature  at  which 
copper  melts. 

Fig.  2  shows,  in  vertical  section,  a  mold 
5  within  which  the  iron  body  2,  previously 
electro-plated  in  a  cell  such  as  illustrated  in 
Fig.  I,  is  placed,  with  the  desired  space  be- 
tween the  body  itself  and  the  mold  wall,  and 
into  this  space  molten  copper  is  teemed,  dis- 
placing, in  my  preferred  arrangement,  a  body 
of  molten  flux,  as  borax. 

Fig.  3  shows  in  vertical  section  a  chamber 
serving  both  as  an  electrolysis  cell  and  as 
a  mold.  In  this  case,  the  cell  is  preferably 
lined  with  graphite  as  indicated  at  6,  the 
graphite  lining  forming  the  anode  in  electro- 
lysis. The  body  of  metal  2  is  suitably  placed 
within  the  chamber,  and  to  that  end  may  be 
centered  upon  a  centering  pin,  as  7.  The  in- 
itial part  of  the  operation  consists  in  the  elec- 
tro-plating of  the  body  of  iron  2,  in  the  man- 
ner and  at  the  elevated  temperature  already 


described,  and  the  following  operation  consists 
in  teeming  molten  copper  into  the  space  be- 
tween the  body  2  and  the  graphite  wall  6;  in 
this  second  operation,  it  will  be  understood 
that  the  electrolyte  4  is  gradually  displaced 
by  a  body  of  molten  copper,  8. 

The  copper  is  deposited  on  the  billet  only  in 
a  thin  coating  as  it  would  not  adhere  in  a  thick 
coating  at  the  melting  temperature.  The  ob- 
ject is  to  obtain  an  intimate  contact  between 
the  steel  and  copper  so  that  when  rolled  the 
two  will  not  separate. 

When  the  desired  thickness  of  copper  has 
been  deposited  on  the  billet  by  means  of  the 
electric  current  (and  it  may  be  said  in  this 
connection  that  the  current  is  passed  through 
the  molten  bath  as  though  an  aqueous  solu- 
tion were  had,)  it  is  removed  and  put  through 
a  second  operation  in  order  to  produce  a 
heavy  coating  of  copper.  This  second  opera- 
tion is  carried  out  in  the  following  manner: 

The  copper  coated  steel  billet  is  placed  in  a 
mold  and  molten  copper  poured  in  so  as  to 
produce  the  necessary  thickness  on  the  out- 
side. In  order  to  have  the  copper  adhere  to 
that  on  the  billet  borax  is  placed  in  the  mold 
and  the  copper  poured  into  it.  The  borax  in 
this  case  is  melted. 

A  steel  billet  is  therefore  obtained,  which 
is  coated  with  copper  so  that  when  rolled  into 
a  rod  and  drawn  into  wire  it  remains  intact 
and  does  not  strip  or  peel.  Bronzes  of  various 
kinds  may  also  be  used  in  place  of  the  copper 
when  desired. 


Crucible  Tongs   Made    from 
Steel  Castings. 


The  average  brass  foundry  uses  a  number 
of  different  sizes  of  crucible  and  this  necessi- 
tates having  on  hand  a  variety  of  tongs  which 
will  fit  them.  Forged  crucible  tongs,  while 
very  satisfactory,  of  course  are  rather  expen- 
sive and  few  brass  foundries  possess  the 
number  that  they  should  have  for  carrying  on 
their  work  as  it  should  be  done.  In  addition, 
shanks  and  various  other  forged  steel  foundry 
appliances  are  often  wanting. 

An  innovation  in  the  shape  of  cast-steel 
crucible  tongs  has  recently  been  started  by  the 
Eastern  Steel  Casting  Company,  30  Kemble 
St.,  Boston,  Mass.  This  company  are  makers 
of  high  grade  crucible  steel  sand  castings, 
and  recently  found  that  crucible  tongs  could 
be  made  of  castings  much  more  expeditiously 
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Ai\    Improved  Furnace    Cover. 


Fig.  1.    Tongs  as  Cast. 

than  b}-  forging.  They  have  been  making 
such  tongs  for  some  time. 

The  tongs  are  made  by  casting  in  sand  from 
a  pattern  so  that  any  desired  shape  can  be 
made.  In  Fig.  i  are  shown  the  tong  ends  in 
the  manner  in  which  they  are  cast,  and  in  Fig. 
2  these  ends  welded  to  the  old  handles  and 
shaped  to  fit  the  crucibles  are  illustrated. 

The  Eastern  Steel  Casting  Company  supply 
the  tongs  or  cast  from  patterns  supplied  by 
the  customer.  The  tongs,  of  course,  are  made 
of  steel  of  a  quality  suitable  for  use  on  brass 
melting  crucibles. 


The  usual  furnace  cover,  employed  on  a 
crucible  furnace,  either  is  thrown  back  by 
means  of  a  hinge,  or  moved  to  one  side  by  a 
pivot  device.  Both  are  open  to  objections. 
The  cover  which  is  thrown  back  by  the  hinge, 
has  the  hot  bottom  facing  the  melter  when  he 
pulls  the  pot  out  or  desires  to  put  in  more 
metal  or  stir  it.  The  pivot  device  takes  up 
considerable  room  and  furnaces  cannot  be 
placed  together. 


New  form  of  Cover  for  the  "  Steele-Harvey"  Furnace. 


A  new  form  of  furnace  cover  has  been 
patented  by  David  R.  Steele  of  the  Monarch 
Engineering  &  Mfg.  Co.,  of  Baltimore,  Md., 
the  well  known  manufacturers  of  the  "Steele- 
Harvey"  oil  melting  furnaces.  In  this  form 
of  cover,  the  hot  bottom  is  turned  away  from 
the  melter  so  that  he  is  not  subjected  to  the 
fierce  heat  that  is  thrown  out  when  the  bottom 
is  towards  him.  In  Fig.  i  and  2  the  cover  is 
illustrated  and  the  method  of  operating  may 
l)e  understood.  When  used  on  furnaces,  this 
cover  allows  ample  room  all  around  the  out- 
side for  free  working. 


Fig.  2.    Handles  Welded  on  the  Cast  Ends. 


Wood  tanks  should  be  used  for  holding 
nickel  plating  solutions  as  iron  or  steel  tanks 
are  readily  attacked  unless  great  care  is  taken 
to  keep  them  well  coated  with  pitch.  This 
is  extremely  difficult  to  do  when  the  tanks  are 
in  constant  use. 
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Question  No.  1055.  Why  is  it  that  a  com- 
position, composed  mostly  of  lead,  is  so  diffi- 
cult to  gold  plate?  On  the  other  hand,  a 
composition  composed  mainly  of  tin  takes  the 
gold  deposit  well.  Were  it  not  for  the  unsat- 
isfactory gold  plating  on  the  lead  mixture  we 
would  use  it. 

Aitszi'er.  Lead  does  not  take  a  gold  deposit 
well  for  two  reasons:  First,  it  is  a  poor  con- 
ductor of  electricity.  Second,  it  oxidizes  very 
readily  so  that  the  surface  is  not  in  a  good 
condition  to  take  the  gold  deposit.  These  dif- 
ficulties, however,  are  surmounted  by  first 
giving  the  article  a  flash  copper  deposit  and 
then  depositing  the  gold  over  it.  The  copper 
is  deposited  from  a  hot  cyanide  copper  solu- 
tion rather  weak,  standing  about  4  or  5  de- 
grees Beaume. 

Question  No.  1057.  In  galvanizing  iron  or 
steel  is  it  always  necessary  to  pickle  it  before 
immersing  it  in  the  spelter  kettle.  It  has  been 
noticed  that  this  is  always  done  and  presume 
that  it  is  a  necessary  operation.  It  has 
occurred  to  me  that  possibly  some  other 
cleaning  method  might  answer. 

Answer.  Before  iron  or  steel  can  be  gal- 
vanized, the  surface  must  be  made  clean  and 
free  from  rust  or  scale  or  the  zinc  will  not 
adhere.  Pickling  is  used  for  the  purpose  of 
cleaning  it.  It  is  the  cheapest  method  and, 
therefore,  is  extensively  employed.  Sand- 
blasting is  also  very  efficacious  and,  in  fact, 
any  method,  such  as  polishing  or  tumbling, 
wliich  will  produce  a  clean  surface,  will 
answer.  The  reason  that  pickling  is  used  is 
because  it  is  cheap  and  large  quantities  may  be 
treated  at  a  time. 

Question  No.  1058.  We  have  sent  you  a 
casting  composed  of  copper  and  tin,  with  a 
little  zinc  (88-10-2  mixture)  and  you  will 
notice  that  on  the  portion  near  the  gate  there 
are  a  lot  of  fine  lines.  These  lines  seem  to 
penetrate  the  casting  and  will  not  machine  out 
unless  a  very  heavy  cut  is  taken  on  the  lathe, 
so  much,  in  fact,  that  the  castings  are  then 
too  small.  As  we  use  new  metals  entirely,  we 
are  at  loss  to  find  the  cause  and  so  far  have 
not  been  able  to  overcome  the  trouble.  How 
can  it  be  avoided? 

Answer.  Your  difficulty  is  that  you  are 
pouring  your  metal  too  cold.  Copper  and  tin 
mixtures  must  be  poured  "hot"  in  order  to 
overcome  the  wavy  appearance.  These  waves 
are  the  oxide  which  goes  in  with  the  metal. 
If  you  will  notice,  you  will  discover  that  when 
the  bronze  is  poured  "cold",  the  stream  of 
metal  is  covered  with  oxide,  which  breaks  off 
and  passes  in  with  the  metal.  When  poured 
"hot",  however,  this  does  not  seem  to  occur. 
You  will  have  to  determine  just  the  right  heat 
as  the  character  of  the  casting  will  determine 
it.  An  excessive  heat  is  as  bad  as  one  too 
"cold". 

Question  No.  1059.  What  is  the  best 
method  of  polishing  and  buffing  aluminum 
castings? 


Answer.  You  can  polish  or  cut-down  the 
aluminum  on  a  sand  buff  in  the  same 
manner  that  spelter  or  other  soft  metal  cast- 
ings are  polished.  The  buffing  is  then  done 
on  a  hard  rag  buff  with  some  white  polishing 
composition  like  Vienna-lime.  Rouge  should 
not  be  used  for  the  reason  that  aluminum 
castings  are  always  more  or  less  porous  and 
the  dark  buffing  composition  will  fill  the  pin- 
holes and  become  conspicuous.  With  the 
white  buffing  compounds,  this  is  not  so  apt  to 
occur. 

Question  No.  1063.  Can  gray  iron  castings 
be  made  by  melting  the  iron  in  a  graphite  cru- 
cible in  a  brass  founders'  furnace?  We  desire 
to  make  some  very  fine  gray-iron  castings  for 
dies  and  have  no  facilities  for  melting  the  iron 
other  than  the  crucibles,  and  have  not  been 
able  to  obtain  the  necessary  quality  of  molding 
on  the  dies  in  any  of  the  regular  iron  foun- 
dries. 

Ansti'er.  If  "ou  have  a  good  strong  draft 
to  your  furnaces  you  can  melt  the  iron,  other- 
wise you  will  not  be  able  to  do  it.  By  the  use 
of  a  light  blast  on  the  fire  you  will  be  able  to 
melt  the  iron,  however,  and  obtain  it  sufficient- 
ly hot  for  pouring  the  castings.  You  will  be 
able  to  obtain  good  castings  by  melting  the 
iron  in  the  crucible  and  it  is  frequently  done. 
Owing  to  the  cost,  however,  it  is  not  generally 
employed  unless  in  an  emergency  or  instances 
such  as  your  own. 

Question  No.  1064.  I  am  having  trouble 
with  the  steam-pipe  in  my  copper  vat.  A  coil 
does  not  last  more  than  two  or  three  weeks 
before  holes  appear  in  it.  What  is  the 
trouble?  The  solution  is  a  hot,  cyanide 
copper. 

Answer.  You  do  not  say  of  what  the  pipe 
is  composed  but  presume  it  is  of  copper  or 
brass,  or  possibly  lead,  or  it  would  not  be 
attacked.  You  should  use  an  iron  pipe  as  this 
is  not  attacked  appreciably  and  is  the  cheapest 
material  you  can  use.  It  is  attacked  less  than 
any  other  metal. 

Question  No.  1067.  Wt  have  sent  you  a 
wrought-iron  chain  link  we  brass  plated  and 
sent  out  to  a  customer  who  has  now  returned 
it  in  the  condition  you  see  it.  There  seems 
to  be  spots  on  it  of  apparent  rust.  When  sent 
out  the  link  was  plated  well.  Was  the  cause 
of  the  discoloration  some  substance  that  came 
in  contact  with  the  link  while  in  the  hands  of 
the  customer,  or  was  it  our  own  fault? 

Anstver.  An  examination  under  the  micro- 
scope shows  that  the  cause  of  the  difficulty 
was  blistering  of  the  brass  deposit  during 
plating.  Blisters  form  readily  on  a  brass  de- 
posit when  the  surface  is  not  clean,  too  much 
free  cyanide  is  in  the  solution  or  too  strong  a 
current  is  used.  The  latter  is  the  usual  cause. 
The  blisters  hold  solution  under  them  and  it 
gradually  works  out,  corroding  the  surface 
and  producing  spots.  It  may  take  some  time 
to  work  out  and  this  is  why  the  spotting  does 
not  occur  immediately. 
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QuKSTiox  Xo.  io()8.  Is  it  ever  customary 
for  rolling  mills,  which  roll  brass  sheet,  to 
clean  the  oil  from  their  sheet  metals  before 
shipping-  to  their  customers?  We  have  under- 
stood that  it  is  now  being  done  in  some  of 
the  mills  in  Connecticut. 

Aiiszi'cr  .  Up  to  the  present  time  it  has 
never  been  customary  for  brass  rolling  mills 
to  clean  the  oil  from  their  brass  sheet  as  it 
has  never  been  necessary,  nor  has  it  been  now. 
The  cleaning  of  oil  from  some  kinds  of  brass 
sheet  before  annealing,  has  been  tried  but  we 
do  not  know  that  it  is  being  carried  out  as 
general  practice.  The  object  is  to  remove  oil 
before  annealing  so  that  it  will  not  cause 
stains.  It  is  now  well  appreciated  that  oil 
causes  stains,  commonlv  called  "pickle  stains'" 
as  they  appear  only  after  pickling.  The  re- 
moval of  the  oil  from  the  metal  (all  brass 
sheet  must  have  oil  on  it  when  rolled)  causes 
clean,  uniform  sheet  to  be  obtained  after  an- 
nealing and  pickling.  The  only  advantage, 
however,  is  in  the  aopearance  as  the  sheet  is 
not   improved   otherwise. 

Question'  X'o.  1069.  What  can  be  used  for 
cleaning  copper  punchings  so  that  they  may 
be  soldered  by  dipping  them  in  molten  solder? 
We  cannot  get  the  solder  to  adhere  although 
we  use  a  flux  and  sood  solder. 

A)iswer.  Your  difficulty  apparently  is  that 
your  copper  is  not  bright.  To  be  soldered,  all 
metals  must  be  bright.  First,  clean  the  grease 
or  oil  from  the  copper  by  an  alkali  solution 
(caustic  potash  or  other  suitable  cleaner)  and 
then  dip,  after  rinsing  into  the  following  acid 
<lip : 

Sulphuric  Acid    i  gallon 

Xitric    Acid    i  gallon 

Water    i  quart 

If  this  dip  acts  too  rapidly,  add  less  water,  but 
if  the  acids  are  full  strength  and  the  dip  is  not 
hot  it  will  probably  give  you  what  you  want. 
a.  bright,  clean  copper  surface  that  will  "take" 
the  solder  uniformly.  Use  chloride  of  zinc 
for  the  flux. 

Question  Xo.  1070.  We  would  thank  you 
to  inform  us  if  it  is  customary  for  mills  and 
cutting-up  shops  to  melt  their  aluminum  scrap 
and  use  it  over  again  for  rolling  into  sheet? 
Or  is  it  impaired  bv  the  process  of  melting 
to  such  an  extent  that  it  must  be  used  for 
castings? 

.Inszi'd:  Owing  to  the  oxidation  of  the 
aluminum  scrap  when  melted  it  is  impossible 
to  roll  such  cast  metal  into  sheet  again  with- 
out cracking.  This  is  individually  caused  by 
the  lightness  of  the  oxide  of  aluminum  which 
intermingles  with  the  molten  metal  and  does 
not  float  to  the  top  readily.  It  becomes  so 
scattered  in  the  metal  tliat  it  acts  like  dirt  and 
prevents  the  cohesion  of  the  particles  of  alum- 
inum with  the  result  that,  when  rolled,  the 
metal  cracks.  It  is  customary  to  use  the  scrap 
aluminum   for  making  sand  castings. 

Question  Xo.  1071.  We  are  using  a  hand 
enamel  on  cheap  jewelry.  The  base  is  copper 
and  we  then  silver  plate  it,  after  which  the 
hard  enamel  is  baked  on.  The  enamel  should 
come  white,  but  it  occasionally  comes  yellow 
as  vou  will  notice  from  the  same  we  sent  vou. 


We  are  at  loss  to  understand  why  this  should 
come  in  this  manner  as  the  enamel  and  meth- 
ods of  tiring  are  always  the  same. 

A)tsicer.  Your  trouble  lies  in  the  silver 
plating,  as  an  examination  of  the  sample  sent 
indicates.  The  silver  has  stripped  or  peeled 
from  the  copper  base  so  that  the  enamel  has 
come  in  contact  with  the  copper  and  has  be- 
come colored  yellow  by  it.  Just  what  caused 
the  silver  to  peel  we  are  unable  to  ascertain 
without  more  investigation,  but  either  the 
copper  was  not  clean,  or  you  did  not  use  a 
"strike"  solution  previous  to  going  into  the 
regular  silver  bath.  You  can  readily  ascer- 
tain which  of  these  obstacles  is  the  one,  or 
possibly  both  may  be  the  cause. 

Question  Xo.  1072.  I  have  a  large  quantity 
of  aluminum  automobile  hub-caps  to  make 
and  they  are  to  be  threaded  on  the  inside  and 
turned  on  the  outside.  I  am  using  an  alumi- 
num mixture  composed  of  i  lb.  of  copper  to 
1 1 1/2  lbs.  of  aluminum,  but  hnd  it  too  soft  to 
thread  or  turn  easily.  The  mixture  has  a 
good  color,  but  something  must  be  used  which 
threads  better.  What  is  the  best  aluminum 
mixture  for  this  purpose? 

Answer.  The  aluminum  and  copper  mix- 
ture that  you  are  using  does  not  cut  or  thread 
as  well  as  some  of  the  other  mixtures  con- 
taining zinc.  While  zinc  is  not  a  good  ingre- 
dient in  a  mixture  for  large  aluminum  cast- 
ings on  account  of  the  danger  in  cracking,  it 
can  be  employed  for  small  work  with  good  re- 
sults, particularly  if  the  casting  is  to  be 
machined.     Use  the  following: 

Aluminum     82  lbs. 

Zinc    15  lbs. 

Copper     3  lbs. 

You  will  tind  this  mixture  to  cut  and  thread 
much  better  than  the  aluminum  and  coiper 
one.  More  copper  than  the  3  lbs.  will  render 
it  harder  and  also  more  brittle. 

Question  X'o.  1073.  Can  a  cyanide  copper 
solution  be  made  to  work  uniformlv  at  all 
times ;  or  will  it  have  to  be  constantly  "doc- 
tored" to  make  it  work  even? 

Answer.  A  cyanide  copper  solution,  if  care- 
fully made,  should  work  very  uniformly.  If 
you  work  it  "hard"  and  it  is  run  hot,  it  will 
deteriorate  more  rapidly  than  when  used  cold. 
The  reason  for  this  is  that  the  cyanide  of  ox- 
idized to  cyanate  and  to  the  carbonate  of  po- 
tassium. In  order  to  offset  this,  it  is  custom- 
ary, when  a  hot  cyanide  copper  solution  is 
used,  to  throw  away  a  small  amount  of  it 
each  week  and  replenish  with  a  new  solution. 
If,  however,  your  solution  is  run  cold  and 
not  forced,  it  should  work  in  a  verv  uniform 
condition  for  a  long  time. 

Question  Xo.  1076.  In  casting  zinc  in 
metal  molds,  what  is  the  cause  of  its  crack- 
ing? We  have  found  that  nothing  but  Iiigh 
grade  spelter  can  be  employed.  Ordinary 
spelter  cracks  every  time. 

.htszcer.  The  cause  of  the  cracking  is  the 
lead  in  the  spelter.  Iron  does  not  seem  to 
cause  it  to  any  extent,  and  the  refined  spelter 
contains  the  minimum  amount  of  lead.  The 
lead  mav  he  said  to  be  the  cause  of  the  trouble. 
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1,007,021,  Oct.  24.  191 1.  ANNEALING 
FURNACE.  Edward  S.  Davis  of  Jersey  City, 
N.  J.  Assignor  to  the  Rockwell  Furnace  Co., 
of  New  York  City.  A  rotary  annealing  fur- 
nace   for    the    automatic    annealing    of    small 


metal  articles.  The  interior  of  the  furnace 
has  a  screw  formed  in  it  and  as  the  whole  re- 
volves during  the  annealing,  the  articles  being 
treated  are  moved  along  and  finally  dumped 
in  a  finished  state.  The  furnace  may  also  be 
used  for  bluing  and  hardening. 

1,005,022,  Oct.  3,  191 1.  PROCESS  OF  DE- 
TINNING  TIN-SCRAP.  Karl  Goldschmidt 
and  Josef  Weber  of  Essen-on-the-Ruhr,  Ger- 
many. A  method  of  detinning  tin-plate  scrap 
by  means  of  chlorine  gas.  The  feature  of  the 
patent  lies  in  making  the  scrap  in  the  form  of' 
thin  bundles  and  placing  them  in  the  recepta- 
cle, for  the  action  of  the  chlorine,  with  the 
laminae  of  the  scrap  running  downwards. 
This  allows  the  stannic  chloride  formed  by  the 
action  to  drain  off  readily  and  which  cannot 
be  done  in  large,  compact  bundles  of  scrap 
placed  in  an  irregular  manner. 

1,005,369,  Oct.  10,  191 1.  ^MOLDING 
FLASK.  John  Tuohy  of  Black  Diamond,  Cal. 
A   molding  flask   so  constructed   that  the  size 


may  be  changed  as  desired  to  suit  different 
shape  patterns.  This  is  accomplished  by  the 
use  of  movable  sides. 


1,005,736,  Oct.  10,  191 1.  PROCESS  FOR 
MANUFACTURING  TURBINE  BUCKET 
WHEELS.  James  Wilkinson  of  Providence, 
R.  I.  A  process  for  casting  the  buckets  on 
turbine  wheels  so  that  the  time  and  labor  nec- 
essary in  fitting  after  the  usual  fashion  is  ob- 
viated to  a  certain  degree.     The  buckets  are 


^ 


rammed  in  the  mold  and  metal  poured  around 
them.  The  inner  ends  of  the  buckets  are  per- 
forated so  that  the  metal  will  hold  securely. 
In  order  to  render  the  metal  extremely  fluid, 
the  use  of  "Thermit"  is  claimed  in  the  patent 
to  superheat  it  before  pouring.  The  process 
is  applied  to  the  manufacture  of  steam- 
turbine  wheels. 

1,005.007,  Oct.  3,  1911.  METHOD  OF 
TREATING  MOLDS  USED  IN  THE  ART 
OF  ELECTROTYPING.  George  E.  Dunton 
of  New  York  City.  A  process  of  removing 
grease  and  oil  from  a  wax  mold  used  in 
electrotyping.  The  wax  mold  is  placed  in  a 
vessel  and  allow-ed  to  soak  for  about  seven 
minutes  in  the  following  solution :  }^Iethyl 
alcohol  9  parts ;  chlorine  water  3  parts ;  satu- 
rated solution  of  common  salt  in  water  2^ 
parts :  hydrochloric  acid  ^  part.  The  mold 
is  then  treated  with  black-lead  in  the  usual 
manner.  It  is  claimed  that  the  wax,  from 
which  the  grease  has  been  removed,  will  pro- 
duce electrotypes  with  finer  detail  than  by  the 
use  of  untreated  wax. 

1,005,091,  Oct.  3,  1911.  APPARATUS  FOR 
THE  MANUFACTURE  OR  PRODUC- 
TION OF  WELDLESS  OR  SEAMLESS 
METAL  TUBES.  Charles  F.  Williams  of 
Erie,  Pa.,  and  William  Dicks  of  Dumbarton, 


Scotland.  A  process  of  making  seamless 
metal  tubes  by  rolling  on  a  mandrel  by  means 
of  conical  rollers.  The  feature  of  the  inven- 
tion lies  in  the  manner  in  wOiich  the  rolls  act 
on  the  billet  while  the  rolling  is  taking  place. 
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1.004,673,  Oct.  3.  lOii.  PROCESS  OF  AXD 
APPARATUS  FOR  MAKING  CLAD  PET- 
ALS. John  F.  Monnot  of  Xew  York  City. 
Assignor  to  the  Duplex  Metals  Co.,  of  New 
York  City.  A  process  of  making  copper  coat- 
ed steel  billets.  The  steel  billet  is  placed  in  a 
bath  of   a  flux,   such   as   fluor-spar,  borax   or 


similar  material  which  will  melt.  In  this  is 
dissolved  a  copper  salt  and  the  steel  billet 
made  the  cathode  while  an  electric  current  is 
passed  through.  The  copper  deposits  on  the 
billet  and  adheres  firmly.  A  suitable  thick- 
ness of  copper  is  then  cast  on.  Other  metals 
may  be  used  instead  of  copper. 

1,006,459,  Oct.  24,  191 1.  APPARATUS 
FOR  AUTOGENOUS  :\1ETAL-\V0RKING. 
Wilhelm  Brandes  of  Gottenberg,  Sweden.  A 
burner  for  o.xy-acetylene  gas  and  which  is  so 
constructed  that  it  may  be  used  for  both  weld- 
ing and  cutting  with  interchangeable  nozzles 
and  also  preventing  the  conduction  of  exces- 
sive heat  to  the  main  body  of  the  blowpipe. 

1,006,  681,  Oct.  24,  191 1.  MOLDING  MA- 
CHINE. Eugene  Ronceray  of  Paris,  France. 
The  machine  is  so  designed  that  the  flask  does 
not  have  to  be  locked  and  unlocked,  as  in  the 
turn-over  machine,  stripping  places  and  high 
patterns  may  be  used,  and  great  accuracy  in 
the  drawing  of  the  pattern  is  had. 

1,004,557,  Oct.  3.  191 1.  RESISTANCE 
FURNACE.  William  D.  Coolidge  of  Sche- 
nectady, N.  Y.  .Assignor  to  the  General  Elec- 
tric Co.  of  the  same  place.  A  method  of  mak- 
ing a   resistance   furnace  by   the  use  of  tube 


tungsten  surrounded  with  resistance  material 
such  as  magnesia.  Means  are  used  for  pass- 
ing an  inert  gas  through  the  tube  while  the 
heating  is  taking  place,  in  order  to  protect  it 
against  oxidation. 


1,004,763,  Oct.  3.  lOH.  METAL  SPIN- 
NING MACHINE.  Daniel  P.  Fitzgerald  of 
Newark,  N.  J.  A  device  for  use  on  metal 
spinning  machines  so  that  a  cup-shaped  blank 
may  be  reduced  to  the  required  article  such 
as  a  collar-button,  cartridge  or  a  similar  arti- 


-^ 


7^.s. 


cle.  The  device  is  so  made  that  pressure  on 
the  metal  is  exerted  in  two  directions  as  in 
hand  spinning.  For  this  reason  it  is  possible 
to  produce  articles  by  spimiing  that  cannot  be 
made  on  spinning  machines  exerting  the 
pressure  in  one  direction  only. 

1,004,251,  Sept.  26,  191 1.  MACHINE  FOR 
COATING  WIRE.  George  Gustave  of  Chi- 
cago, ill.  Assignor  to  the  Western  Electric 
Co.,  of  the  same  city.  A  machine  for  coating 
wire  with  enamel.  A  number  of  wires  are 
handled  at  the  same  time  and  the  machine  is 
intended  to  supplant  the  ordinary  method  of 
passing  the  wire  through  an  oven  to  bake  the 
enamel  upon  it. 

1,004.771,   Oct.   3,    191 1.     ROLLING-MILL. 
Charles  J.    Gibbons    of    Stratford,    Conn.     A 
method  of  adjusting  rolls  for  cold-rolling  met 
als  so  that  the  "spring"  of  the  rolls  is  compen- 


sated for.  This  is  accomplished  by  wedge- 
shaped  devices  operated  by  a  screw  and  hand- 
wheel  under  the  roll-neck  bearings. 

1,004,125.  Sept.  2(i,  1911.  COMPOSITION 
OF  MATTER  TO  BE  USED  FOR  SUR- 
I-ACE  COATING  WOOD,  METAL  OR 
OTHER  MATERIAL.  Frederick  D.  Willey 
of  Chicago,  111.  A  composition  composed  of 
aluminum  powder,  white-lead,  pumice,  silica, 
coach  varnish,  japan  and  turpentine.  It  is 
used  as  a  heavy  enamel  or  varnish  for  wood 
and  metal. 
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The  American  Cuckoo  Clock  Co.,  of  Phila- 
delphia, Pa.,  manufacturers  of  clocks,  have 
recenth'  purchased  a  plant  at  Germantown  and 
Hunting  Park  Aves.  in  that  city  and  will  ex- 
tend their  'business. 

The  Berger  Mfg.  Co.,  of  Canton,  Ohio, 
manufacturers  of  sheet  steel  goods,  have  re- 
cently brought  a  new  product  in  the  form  of 
a  sheet  steel  storage  bin  for  holding  all  kinds 
of  articles.  This  bin  is  not  only  fire-proof 
but  indestructible.  These  bins  are  also  ad- 
justable so  that  they  can  be  accomodated  to 
various  sizes  of  goods. 

Frank  H.  Andrews,  formerly  of  the  firm  of 
Andrews  &  Co.,  of  Providence,  R.  I.,  has  or- 
ganrJed  the  firm  of  Cornell  &  Andrews  in 
^»ston,  Mass.,  and  has  opened  a  plant  at  283 
^V)d  Colony  Ave.  The  refining  of  gold  and 
srlver  and  the  smelting  of  sweeps  will  be 
carried  on.  A^f.  Andrews  was  formerly  of 
the  firm  of  Cointtll  &  Andrews  of  Providence, 
and  whifcwerV  slS^^eded  by  Andrews  &  Co. 

W.  W.  Wells,  368  Victoria  St.,  Toronto, 
Canada,  is  now  manufacturing  an  extensive 
line  of  polishing  and  plating  supplies.  He  is 
manufacturing  buft's  at  his  factory  and  also 
has  been  manufacturing  nickel  anodes  for 
some  time.  He  is  about  to  instal  oil  furnaces 
for  melting  the  nickel  and  then  expects  to 
carry  on  the  manufacture  of  all  kinds  of 
anodes  on  a  larger  scale.  He  is  the  only 
manufacturer  of  nickel  anodes  in  Canada. 

The  Sumter  Telephone  Mfg.  Co.,  of  Sumter, 
S.  C,  manufacturers  of  telephones,  switch- 
boards and  telephone  appliances,  have  under 
consideration  the  starting  of  a  brass  foundry-. 
They  now  obtain  their  brass  castings  from 
outside  parties,  and  find  deliveries  slow  on 
account  of  being  quite  a  distance  from  the 
parties  who  now  supply  them.  They  believe 
that  with  their  own  brass  foundry  they  will 
be  able  to  obviate  the  difficulties  which  now 
follow  the  delivery  of  their  brass  castings. 

A  suit  has  been  brought  against  the  United 
States  Government  by  the  Raritan  Copper  Co., 
of  Perth  Amboy,  N.  Y.,  in  which  it  claimed 
that  platinum  and  other  allied  metals  have 
been  obtained  from  gold  bullion,  submitted  by 
them  to  the  Government  for  refining,  without 
making  any  returns  upon  it.  It  is  claimed  that 
since  the  installation  of  the  electrolytic  re- 
fining process  at  the  Mint,  the  platinum  is 
recovered  and  that  returns  should  be  made 
upon  it.  The  Government  in  an  unofficial 
statement,  claims  that  there  is  no  law  which 
requires  that  returns  shall  be  made  upon 
platinum.  The  matter  seems  to  be  one  of 
law  technicality.  The  Guggenheims  (Ameri- 
can Smelting  &  Refining  Co.),  the  United 
Metal  Selling  Co.,  and  the  Balbach  Smelting 
&  Refining  Co.,  of  Newark,  N.  J.,  are,  it  is 
said,  also  about  to  commence  suit.  It  is  stated 
that  the  Government  has  made  a  large  sum  of 
money  by  the  disposal  of  the  platinum  ob- 
tained in  the  gold  refining. 


The  C.  W.  Kelsey  :Mfg.  Co.,  of  Hartford, 
Conn.,  manufacturers  of  the  three  wheel 
motor  vehicle  called  the  "^Nlotorette",  have 
gone  into  bankruptcy.  An  eft'ort  is  being  made 
to   reorganize  the  company. 

Simons  Bro.  &  Co.,  of  Philadelphia,  Pa., 
the  well  known  manufacturers  of  sterling-  sil- 
ver novelties,  have  gone  into  the  hands  of  a 
receiver  who  will  continue  the  business  for 
30  days.  This  concern  has  been  in  business 
for  many  years  and  manufacture  a  line  of 
sterling  silver  goods  classed  as  novelties. 

Thomas  A.  Bond,  of  Burford,  England, 
brass  founder  and  dealer  in  metals,  would  like 
to  make  connections  with  a  well  known  firm 
in  the  United  States  or  Canada,  from  whom 
he  could  purchase  old  metals,  such  as  scrap 
composition,  gun-metal,  brass  etc.  He  would 
like  to  correspond  with  those  who  can  sup- 
ply him. 

C.  W  Leavitt  &  Co.,  30  Church  St.,  Xew 
York  City,  the  well  known  importers  of 
metals,  ores  and  alloys,  announce  to  the  trade 
that  they  are  now  handling  the  "H.  H."  brand 
of  French  antimony,  guaranteed  to  run  99  per 
cent  in  antimony.  This  antimony  is  manu- 
factured by  one  of  the  largest  refiners  in  the 
world  and  who  control  their  own  mines  so 
that  they  are  in  a  position  to  deliver  a  very 
high-grade  metal  at  a  low  price. 

The  Canadian  Jewelers'  Company,  Ltd.,  has 
been  incorporated  in  [Montreal,  Canada  with  a 
capital  stock  of  $5,000,000  to  take  over  the 
following  plants:  Hemming  Mfg.  Co.,  of 
Montreal:  Hemsley  Mfg.  Co.,  of  Montreal; 
William  Bramley  of  Montreal ;  and  J.  W. 
Brown  &  Co.,  Ltd.,  of  Toronto.  These  con- 
cerns are  among  the  largest  manufacturers  of 
silverware  and  jew'elry  in  the  Dominion  of 
Canada.  It  is  expected  that  more  concerns 
will  be  brought  into  the  merger  later.  The 
officers  of  the  new  company  are:  J.  A.  ]\Iac- 
kay,  president ;  W.  M.  Wirt,  vice-president ; 
and  Oscar  P.  Jonassohn,  secretary  and  treas- 
urer. 

The  rapid  increase  in  the  use  of  pyrometers 
for  determining"  the  temperature  of  metals 
while  being  heated,  annealed  or  melted  indi- 
cates that  no  metal  manufacturer  having  oc- 
casion to  heat  or  melt  metals  should  be  with- 
out one.  The  results  obtained  in  the  heat 
treatment  of  steel  has  been  of  the  highest  im- 
portance, and  brass  manufacturers,  silver- 
smiths, manufacturing  jewelers  and  other 
metal  workers  have  also  found  the  pyrometer 
of  great  value.  It  eliminates  all  guesswork 
and  renders  the  operation  of  heating  or  melt- 
ing a  certain  one.  The  Brown  Instrument  Co. 
910  Montgomery  Ave.,  Philadelphia,  Pa.,  are 
the  oldest  manufacturers  of  pyrometers  in 
the  United  States  and  understand  the  needs 
of  the  metal  trades  in  a  marked  degree.  Their 
pyrometers  are  made  extremely  accurate  and 
one  contemplating  the  use  of  a  pyrometer 
should   fail  to  correspond  with  them. 
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Tlie  Xational  Smelting  Co.,  of  Cleveland, 
Ohio,  recently  incorporated,  are  now  located 
at  5301  Sweeney  Ave.,  with  a  fully  equipped 
plant,  and  are  manufacturing  aluminum  ingot. 

The  Uniform  Seamless  Wire  Co.,  of  Provi- 
dence. R.  I.,  have  obtained  the  agency  in  that 
district  for  "Platnide."  the  new  imitation 
platinum  materia!  made  by  the  Platnide  Co., 
of  Melrose  Highlands,  Mass.  This  alloy  is 
now  being  extensively  used  in  jewerly  as  an 
imitation  of  platinum. 

The  portion  of  the  plant  of  the  Holtzer- 
Cabot  Electric  Co.,  at  Brookline,  Mass.,  which 
was  recently  destroyed  by  fire,  is  to  be  rebuilt. 
The  manufacture  of  their  products  of  dyna- 
mos, motors  and  electric  appliances  was,  how- 
ever, not  interrupted  and  manufacturing  is 
continued  as  usual. 

Arthur  D.  Little,  Inc.,  93  Broad  St.,  Boston, 
Mass.,  engineer  and  industrial  chemist,  is  to 
erect  a  ne\v  laboratorv  at  Brookline  Ave.  and 
Bellevue  St.,  in  that  city.  One  of  the  features 
of  the  buiiding  is  to  be  a  complete  paper  mak- 
ing plant  for  experimental  work.  This  is  a 
new  departure  in  an  industrial  chemical 
laboratory.  Mr.  Little  is  an  authority  on  the 
manufacture  of  paper. 

In  spite  of  the  increased  prices  of  amy- 
acetate  and  fusel-oil  the  factory  of  the  New 
Era  Lustre  Company  of  New  Haven,  Conn., 
the  w-ell  known  lacquer  manufacturers,  have 
been  obliged  to  work  nights  and  Sundays  to 
take  care  of  their  increasing  business.  An 
addition  to  their  factory  is  also  being  built 
which  will  increase  their  working  area  to 
practically  double  its  present  size  and  give 
tlie  company  the  much  needed  space  for  man- 
ufacturing. 

The  John  C.  Culbert  Co.,  of  Pawtucket,  R. 
I.,  scrap  metal  dealers  and  brass  ingot  manu- 
facturers, have  gone  into  the  hands  of  a  re- 
ceiver and  application  is  being  made  to  wind 
up  the  affairs  of  the  company.  Fred  A.  Otis. 
Banigan  Building,  Providence,  R.  I.,  has  been 
appointed  receiver.  While  an  inventory  and 
appraisal  has  not  yet  been  made  of  the  affairs 
of  the  company,  tlie  receiver  states  that  he 
believes  the  company  is  solvent.  The  assets 
will  be  reduced  to  cash  as  rapidly  as  possible 
in  order  to  settle  the  affairs  at  as  early  a 
date  as  possible. 

The  Bennett-O'Connell  Company  of 
Chicago.  111.,  the  well  known  manufacturers 
of  plating  and  polishing  supplies  and  equip- 
ment have  moved  their  factory  and  general 
offices  to  3600-3604  South  Morgan  Street  in 
that  citv,  but  w^ill  maintain  their  regular  city 
office  and  warehouse  at  15-17  South  Clinton 
Street.  This  will  enable  them  to  maintain 
rapid  deliveries  as  in  the  past  and  their  new 
factory  will  give  them  additional  facilities  for 
manufacturing.  They  are  now  mailing  to 
the  trade  their  new  'Bulletin  No.  108  whicli 
descril)es  the  new  "Exccl-.Xir'  Electroplating 
Dvnamo  which  they  have  recently  placed  on 
the  market.  This  Bulletin  contains  much  in- 
teresting information  and  will  be  sent  to 
those  who  desire  it. 


The  Spencer  Wire  Company  of  Worcester,. 
Mass.,  manufacturers  of  wire  and  wire  goods, 
are  to  erect  a  new  galvanizing  building.  This 
will  be  24x80  feet  and  one  story  high. 

The  West  Bend  Aluminum  Co.,  of  West 
Bend.  Wis.,  was  recently  incorporated  with  a 
capital  stock  of  $30,000  to  manufacture  alum- 
inum goods  and  have  taken  a  shop  known  as 
the  Pick  Building.  A  large  variety  of  alum- 
inum goods  will  be  manufactured. 

The  patterns  and  equipment  of  the  National 
Brass  &  Iron  Co.,  of  Reading,  Pa.,  have  been 
purchased  by  the  Gray  Iron  Castings  Co.,  of 
tliat  city  and  the  manufacture  of  the  same 
line  of  goods  is  to  be  carried  on.  The  Na- 
tional Brass  &  Iron  Co.,  manufactured  a  line 
of  art  brass  and  iron  goods  and  recently 
closed  out  their  business. 

The  Eclipse  Air  Brush  &  Compressor  Co., 
50  Nelson  St.,  Bloomheld,  N.  J.,  have  just 
placed  on  the  market  a  new  device  for  spray- 
ing lacquers,  enamels  and  varnishes.  This 
device  is  a  modificatioii  of  their  regular  air 
brush,  but  works  with  a  '.ow  air  pressure 
which  saves  much  of  :he  lac(|iier  on  account 
of  not  volatilizing  or  dissipating  the  solvent. 
The  air-brush  is  not  expensive,  l.iformaaon 
will  be  sent  upon  request. 

W.  H.  Flavin  &  Co.,  247  Center  St.,  New 
York  City,  carry  on  jobbing  nickel  plating  and 
polishing  for  all  classes  of  trade  and  solicit 
the  opportunity  to  quote  on  large  or  sniall 
jobs.  They  also  carrv  a  full  line  of  plating 
and  polishing  supplies  and  will  make  quota- 
tions for  all  kinds  of  supplies  when  desired. 
This  company  also  manufacture  metal  novel- 
ties for  the  trade  and  would  be  pleased  to 
correspond  with  anyone  desiring  to  let  work 
of  this  kind  upon  contract. 

Voland  &  Sons,  of  New  Rochelle.  N.  V., 
the  well  known  manufacturers  of  fine  balances 
have  recently  issued  a  booklet  entitled  the 
"Use  and  Care  of  Precision  Balances."  This 
booklet  will  be  found  of  much  value  to  any- 
one who  uses  fine  balances  and  will  be  sent 
to  those  who  desire  it.  All  fine  balance  u.^ers- 
sliould  obtain  a  copy.  Voland  &  Sons  manu- 
facture fine  balances  and  scales  for  chemists, 
silversmiths,  platers,  manufacturing  jewelers 
and  other  lines  of  trade  in  which  precision 
balances  are  used. 

The  Standard  Supply  Company  of  New 
Haven.  Conn.,  are  the  original  makers  of 
"Platers*  Cleaning  Compound"  for  cleaning 
and  preparing  all  kinds  of  metal  work  for 
electroplating.  This  compound  has  now  been 
on  the  market  so  many  years  that  tlie  name 
is  now  almost  a  "household  word."  There  are 
few  platers  wlio  are  not  familiar  witli  it  and 
the  Standard  Supj)lv  Co.,  are  manufacturing 
the  compound  after  the  same  formula  as 
they  have  for  the  many  years  that  have  passed 
since  its  discovery.  One  of  the  excellent  fea- 
tures of  the  compound  is  that  it  actually  cleans 
the  work  by  solution  and  not  by  saponifica- 
tion, and  without  staining  or  tarnishing.  In- 
formation and  directions  for  use  will  gladly 
be  sent  upon   application. 
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A  new  plant  is  to  be  erected  by  the  Western 
Stove  Works  at  Moberly,  Mo.  Two  new 
buildings  will  be  erected. 

The  Standard  Silver  Plate  Co.,  of  Toronto, 
Canada,  manufacturers  of  silver-plated  hol- 
loware,  are  to  build  a  new  plant  at  a  cost  of 
$75,000. 

The  Anthony  Company,  liquid- fuel  engine- 
ers, formerly  of  45  West  34th.  St.,  New  York 
City,  have  moved  their  offices  from  this  loca- 
tion to  9  Jackson  Ave.,  Long  Island,  N.  Y. 

The  new  buildings  being  erected  by  the 
Wrought  Iron  Range  Co.,  of  St.  Louis,  Mo., 
are  of  an  extensive  nature  and  will  cost 
nearly  $200,000. 

The  new  plant  of  the  Baird  Machine  Co., 
at  Stratford,  Conn.,  is  now  practically  com- 
pleted and  will  shortly  be  ready  for  occupancy. 
The  machinery  will  then  be  moved  from  Oak- 
ville.  Conn.,  the  present  location  of  the  plant. 

The  Electric  Smelting  &  Aluminum  Co.,  of 
Lockport,  N.  Y.,  report  that  their  "Mineral- 
Cleaner"  for  preparing  and  cleaning  work  for 
plating  or  lacquering,  is  meeting  with  the  most 
flattering  success  and  users  become  enthusias- 
tic over  it. 

Rockhill  &  Vietor,  114  John  St.,  Mew  York 
City,  manufacturers  of  the  "Nonesuch  Platmg 
Machine"  have  issued  a  folder  describing  this 
machine  and  giving  instructi  ins  for  using  it. 
This  folder  will  be  found  useful  to  nil  plating 
barrel  users  and  will  be  mailed  upon  request. 

The  Elm  City  Gas  Stove  Co.,  Court  Street, 
New  Haven,  Conn.,  have  begun  the  manufac- 
ture of  the  "Yale"  passenger  car  rack.  This 
is  a  new  and  patented  rack  for  use  as  a 
baggage  rack.  The  rack  can  be  taken  down 
without  removing  the  brackets  so  that  when  it 
is  to  be  refinished  the  woodwork  of  a  car  is 
not  injured.  The  rack  is  made  of  bronze  or 
brass  and  lacquered. 

A  new  safety  can  for  preventing  the  ex- 
plosion of  gasoline  or  similar  liquids,  was  re- 
cently demonstrated  in  the  Berlin  Chemical 
Laboratories,  558  West  171  St.,  New  York 
City.  This  can  is  the  invention  of  a  German 
engineer  and  can  be  applied  to  all  cans  in 
which  gasoline  is  stored.  The  device  is  a 
modification  of  the  Davy  mine  lamp  so  that 
a  flare-back  is  impossible.  The  tests  demon- 
strated the  non-explosive  character  of  the 
cans. 

A.  A.  &  H.  G.  Fogg,  45  Pratt  St.,  Meriden, 
Conn.,  are  specialists  in  the  making  of  molds 
for  casting  spelter,  britannia-metal,  antimo- 
nial-  lead  and  other  soft  metals.  Th^y  are 
manufacturing  metal  patterns  for  the  trade 
and  do  chasing,  modeling,  and  designing.  The 
manufacture  of  dies  is  also  carried  on.  Sit- 
uated as  they  are  in  the  very  heart  of  the  art 
metal  districc  of  the  United  States,  thev  are 
in  the  best  position  to  cater  to  the  wants  of 
their  customers.  They  would  be  glad  to  cor- 
respond with  those  who  desire  anything  in 
their  line,  and  prices  will  be  quoted  when 
desired. 


A  job  plating  plant  has  been  opened  by 
Albert  M.  Piper  at  ^4  Page  St.,  Providence, 
R.  I. 

The  Acme  Heater  Co.,  Scotten  and  Michi- 
gan Aves.,  Detroit,  Mich.,  are  erecting  a  new 
factory  for  the  manufacture  of  electric  stoves. 

An  addition  to  the  plant  of  the  Popeman 
Electric  Stove  Co.,  of  Flint,  Mich.,  is  being 
made.  This  company  was  recently  organized 
for  the  manufacture  of  electric  goods. 

The  American  District  Steam  Co.,  of  North 
Tonawanda,  N.  Y.,  manufacturers  of  steam 
heating  apparatus,  have  recently  placed  on  the 
market  a  new  radiator  valve  of  a  graduated 
nature  so  that  it  is  possible  to  economize  on 
steam  in  a  radiator. 

A  new  factory  is  to  be  erected  by  the 
Churchill  Automatic  Electric  Clock  Company 
in  Pueblo,  Cal.  A  time  switch  clock  is  to  be 
manufactured.  This  clock  needs  to  be  wound 
but  once  a  week.  This  company  was  recently 
incorporated. 

A  two  story  brick  addition  is  being  erected 
by  the  Edmunds  &  Jones  Mfg.  Co.,  456  Law- 
ton  Ave.,  Detroit,  ]\Iich.,  manufacturers  of 
automobile  lamps.  Owing  to  the  large  in- 
crease in  their  business  this  company  has 
found  it  necessary  to   increase  their   plant. 

The  Pierce  Arrow  Motor  Car  Co.,  of  Buf- 
falo, N.  Y.,  have  purchased  a  large  tract  of 
land  in  that  city,  comprising  some  35  acres, 
not  far  from  their  present  plant,  and  will  erect 
a  large  plant  for  the  manufacture  of  com- 
mercial vehicles.  Heretofore  this  company 
has  made  nothing  but  pleasure  vehicles. 

Owing  to  differences  of  the  stockholders, 
the  removal  of  the  plant  and  business  of  the 
Imperial  Clock  Co.,  of  Granite  City,  111.,  to 
St.  Louis,  Mo.,  has  been  postponed  and  a  re- 
ceiver appointed  for  the  company.  An  injunc- 
tion against  the  removal  was  obtained  by  some 
of  the  stockholders. 

The  Henry  Souther  Engineering  Companv 
of  Hartford,  Conn.,  metallurgists,  chemists 
and  consulting  engineers,  have  recently  issued 
a  chart,  compiled  by  Henry  Souther,  giving 
a  table  of  the  Brinell  hardness  numerals  for 
use  in  connection  with  the  Brinell  machine  for 
testing  the  hardness  of  metals.  This  table  has 
been  complied  for  use  with  the  Cail  type  of 
Brinell  machine,  and  whicli  is  imported, 
whenever  desired,  by  this  company  for  their 
clients.     Copies  will  be  mailed  upon  request. 

Those  interested  in  sand-blasting,  and  there 
are  few  metal  goods  manufacturers  who  will 
not  find  this  appliance  useful,  should  send  for 
the  catalogue  of  Leiman  Bros.,  62  K.  John  St., 
New  York  City.  This  company  have  made  a 
special  study  of  the  manufacture  of  sand-blast 
for  the  brass,  silverware  and  plating  trades, 
and  their  machines  are  designed  so  that  the 
best  results  are  obtained.  The  use  of  the 
sand-blast  for  satin-finishing  in  place  of  the 
matt-dip  is  now  becoming  extensive  and  many 
beautiful  effects  can  be  obtained.  The  cata- 
logue will  be  sent  to  those  who  desire  it.  This 
firm  also  manufacture  very  efficient  blowers 
and  exhaust  pumps  for  all  kinds  of  uses. 
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A  three  story  brick  factor\-  is  to  be  built  by 
the  Western  Brass  Mfg.  Co.,  at  2005  Marshal! 
Boulevard,  Chicago,  111. 

The  Beaver  Alfg.  Co.,  of  Birmingham,  Eng- 
land, are  to  start  a  branch  plant  in  Niagara 
Falls,  Canada  for  the  manufacture  of  alumi- 
num novelties. 

The  Pullman  Automatic  Ventilator  ^Ifg. 
Co.,  of  York,  Pa.,  has  recently  placed  on  the 
market  an  improved  type  of  automatic  fire- 
retarding  damper  which  is  kept  open,  under 
ordinary  conditions,  by  a  fusible  link. 

The  officers  of  the  recently  incorporated 
Onondaga  Brass  Co.,  of  Syracuse,  N.  Y.,  are 
as  follows :  President  and  treasurer,  H.  Mah- 
ley :  secretary  and  general  manager,  L.  F. 
Meaglcy ;  vice-president  and  superintendent, 
J.  Underdown. 

It  is  reported  that  the  Smith  &  Holtum  Mfg. 
Co.,  of  Clinton,  Wis.,  will  move  to  Janesville, 
Wis.,  where  they  will  combine  with  a  Chicago 
company  manufacturing  gas  and  electric  fix- 
tures. It  is  stated  that  a  brass  foundry  will 
then  be  erected. 

The  Bayonne  Casting  Co.,  of  Bayonne, 
X.  J.,  recently  turned  out  a  large  propeller 
casting  of  Monel-metal.  This  propeller  was 
16  feet  in  diameter  and  with  four  blades.  Its 
weight  was  16,000  lbs.  This  company  make  a 
specialty  of  Monel-metal  castings  of  large  and 
small  sizes. 

The  name  of  the  Safety  Cylinder  Valve  Co., 
of  r^Iansfield,  Ohio  has  been  changed  to  the 
Triumph  Valve  Co.  The  capital  stock  of  the 
company  has  been  increased  from  $100,000 
to  $125,000.  The  business  and  officers  of  the 
company  remain  the  same.  -The  manufacture 
of  packless  radiator  valves  will  be  carried  on 
as  heretofore. 

The  Xiagari  Alkali  Co.,  of  Xiagara  Falls, 
N.  Y.,  manufacturers  of  electrolytic  caustic- 
potash  and  muriatic  acid,  have  been  allowed  a 
trade  mark  registration  on  the  name  "X^I.aG- 
ALK"  which  they  have  been  using  for  some 
time  as  the  trade-mark  for  their  potash.  This 
trade-mark,  they  say,  will  always  stand  for  90 
per-cent  caustic  potash.  They  have  also 
issued  an  interesting  pantphlet  of  their  prod- 
ucts, which  will  be  found  of  much  interest  to 
all  alkali  users.  Directioni  for  using  are 
given  and  also  soap  formula?.  This  pamphlet 
will  be  mailed  to  those  who  may  desire  it. 

The  New  York  Buff  Co.,  87  Center  St., 
Xew  York  Citv,  manufacture  buffs  of  every 
description  and  for  every  conceivable  class 
of  work.  They  also  manufacture  a  full  line 
of  polishing  wheels,  felt  wheels,  emery  wheels, 
and  other  varieties  of  wheels  used  in  finishing 
metals.  Their  buffing  and  polishing  composi- 
tions are  now  very  extensively  known  and 
they  have  made  a  study  of  the  subject  so  that 
they  are  now  able  to  adapt  their  goods  to  the 
class  of  work  to  be  buffed  and  obtain  the  best 
possible  effect.  They  are  particularly  desirous 
of  quoting  on  buffs  as  their  facilities  are  such 
that  they  can  make  the  most  attractive  figures. 
Large  or  small  quantities  will  glady  be  quoted 
upon  and  very  prompt  deliveries  can  be  made. 


The  Xational  ^Metallic  Bed  Co.,  has  been 
incorporated  in  Everett,  Mass.,  with  a  capital 
stock  of  $20,000  to  manufacture  metal  beds. 

The  American  Brass  &  Iron  Co.,  of  Detroit, 
Mich.,  are  building  a  new  plant.  It  is  situated 
at  Crystal  and  Twombley  Aves. 

The  Ventilating  Sash  Lock  Co.,  has  been 
incorporated  in  Princeton,  W.  Va.,  with  a 
capital  stock  of  $15,000  to  manufacture  sash- 
locks. 

The  IMetallic  Alloys  Co.,  has  been  incorpo- 
rated in  Bradford,  Pa.,  to  manufacture  bear- 
ings. W.  C.  Leary  of  that  city  is  the  treas- 
urer of  the  company. 

The  capital  stock  of  the  Reading  Hardware 
Co.,  of  Reading,  Pa.,  manufacturers  of  build- 
ers' hardware,  locks,  etc.,  has  been  increased 
from  $<joo,ooo  to  $1,700,000. 

The  General  Automatic  Co.,  has  been  in- 
corporated in  Syraucse,  N.  Y.,  with  a  capital 
stock  of  $250,000  to  manufacture  cash-regis- 
ters of  the  automatic  variety. 

The  Joplin  Xoveltv  &  Mfg.  Co.,  has  been 
organized  in  Joplin,  Mo.,  and  are  to  manufac- 
ture a  line  of  metal  novelties.  The  goods  will 
be   mostly  stamped  articles. 

The  H.  A.  ^Mathews  Mfg.  Co.,  of  Seymour, 
Conn.,  manufacturers  of  nickel  plated  stove 
trinnnings  and  other  metal  goods,  which  was 
recently  destroyed  by  fire  with  a  loss  of 
$75,000  is  rebuilding  their  plant.  Xew  equip- 
ment has  already  been  purchased. 

The  Gilbert  &  Barker  Mfg.  Co.,  of  Spring- 
field, Mass.,  manufacturers  of  oil  furnaces, 
burners  and  oil  and  gasoline  appliances,  are 
to  erect  a  new  plant  in  Springfield,  Mass. 
This  companv  is  affiliated  with  the  Standard 
Oil  Co. 

The  Xew  England  Collapsible  Tube  Co., 
has  been  organized  in  X^ew  London,  Conn., 
to  manufacture  collapsible  tin  tubes  for  hold- 
ing toilet  preparations,  paints,  etc.  These  tubes 
are  made  from  sheet  block  tin.  L.  Tracy  Shef- 
field, \\'.  Kyle  Sheffield  and  Xathan  Belcher 
are  the  incorporators. 


Personal. 


William  E.  Bliss  has  been  elected  president 
of  the  E.  A.  Bliss  Co.,  of  Meriden,  Conn., 
manufacturers  of  jewelry  and  metal  novelties, 
succeeding  his  father,  the  late  E.  .-X.  Bliss. 

George  H.  Turner  has  been  elected  vice- 
president  of  the  Coe  Brass  Mfg.  Co.,  of  Tor- 
rington,  Conn.,  succeeding  James  A.  Doughty 
who  has  retired  on  account  of  ill  health, 
after  25  years  service  with  the  company.  E. 
J.  Steele  lias  been  made  secretary  and  George 
E.  Cole  treasurer  of   the   company. 

J.  Cecil  Xuckols,  for  a  number  of  years 
advertising  manager  of  the  S.  Obermayer  Co. 
of  Cincinnati.  Ohio,  has  served  his  connection 
with  the  company  and  has  become  advertising 
and  sales  manager  of  the  Otis  Hidden  Co., 
of  Louisville,  Ky. 
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Theie  Prices  are  net  and  are  for  moderate  quantities.       Smaller    quantities   command   higher 

prices.      Prices  subject  to  fluctuation. 


Acetone,    pure,    98-99% It)- 

Acid,    Acetic,   pure,    30% n>. 

Acid.  Arsenious   (White    Arsenic)   It). 

Acid,    Benzoic     It). 

Acid,  Boracic   (Boric),  pure lb. 

Acid,  Hydrochloric,  see  Acid,  Muri- 
atic. 

Acid,    Hydrofluoric,    30% It). 

Acid,    Hydrofluoric,    50% It). 

Acid,    Muriatic,    20° It). 

Muriatic,   c.   p.,   20° It). 

Nitric,    38° It). 

Nitric,    40° It>. 


Nitric,    42° H). 

Nitric,    c.   p It). 

Sulphuric,    66° It). 

tb. 


Acid 
Acid, 
Acid, 
Acid, 
Acid, 
Acid, 
Acid,    Sulphuric,    c.    p. 

Alcohol,     Wood gal. 

Alcohol,    Denatured    &al. 

Alum      ^■ 

Aluminum,   Metallic,   in   Ingots    .  .  .  n>. 

Ammonium    Sulphate    lb. 

Aqua-Fortis,   see  Acid,   Nitric. 
Ammonia     Water    (Aqua- Ammonia), 

lb. 

Water    (Aqua- Ammonia), 

lb. 

Water,    c.    p lb. 

Carbonate,    lump lb. 

Chloride       (Sal-Ammo- 


20° 
Ammonia 

26° 
Ammonia 
Ammonium 
Ammonium 


.22 

.07 
.20 
.55 
.12 


.04 

.10 

.02 

.07 

.05% 

.05  78 

.0614 

.08 

.01% 

.06 

.50 

.55 

.04 

.191/2 

.07 


.04% 

.06% 

.08 

.15 


niac)       lb.  .12 

Ammonium    Hydrosulphuret    lb.  .30 

Ammonium    Sulphate    lb.  .07 

Ammonium    Suphocyanate    lb.  .50 

Amvl    Acetate    gal.  3.00 

Antimony      lb-  -^^ 

Aisenic,    Metallic    lb.  .10 

Arsenic,   White    (Acid  Arsenious)    lb.  .20 

Argols,  White   (Cream  of  Tartar)   lb.  .31 

Asphaltum,     Commercial     lb.  .05 

Asphaltum,    Egyptian    (Bitumen)    lb.  .30 

Benzine     gal.  .15 

Benzol,    Pure    gal.  .75 

Bismuth,     Metallic     lb.  2.00 

Bitumen,  see  Asphaltum. 

Blue-Vitriol,   see  Copper  Sulphate. 

Borax,   Crystals  or  Powdered    ....lb.  .10 

Borax   Glass    lb.  -35 

Cadmium,    Metallic    lb-  .7° 

Carbon    Bisulphide    lb.  .10 

Calcium       Carbonate       (Precipitated 

Chalk)      lb  .10 

Chrome-Green     lb.  .50 

Copper    Lake,    (carload)    lb.  .12% 

Copper!    Lake    (cask)    lb.  .12% 

Copper,    Electrolytic,    (carload)     ..lb.  12% 

Copper,    Electrolytic,    (cask)    lb.  -1^% 

Copper,    Casting,    (carload)     lb.  .12% 

Copper   Casting    (cask)     lb.  41^ 

Copper  Acetate   (Verdigris)    lb.  .35 

Copper   Carbonate,    dry    lb.  .25 

Copper   Sulphate    (Blue-Stone)    ...lb.  .09 
Copperas,   see   Iron   Sulphate. 
Corrosive  Sublimate,   see   Mercury  Bichloride. 
Cream-Tartar,    see   Potassium   Bitartarate. 

Cryolite     lb.  .12 

Cyanide,   see   Potassium  Cyanide. 

Dextrin     lb.  .15 

Emery    Flour    lb.  .04 

Emery,   F  F  &  F  F  F lb.'  .03 

Flint,    powdered     lb.  .01 

Fluor-Spar     lb.  .01*4 

Fusel-Oil      gal.  3.00 

Gold   Chloride    dwt.  .60 

Gum    Copal    lb.  .30 

Gum    Guiacum    lb.  .26 

Gum    Mastic    lb.  .70 

Gum     Sandarac    lb.  .35 

Gum    Shellac,    brown    lb.  .50 

Gum   Shellac,   white    lb.  .60 

Iron    Perchloride    lb.  .25 

Iron    Sulphate    (Copperas)    lb.  .05 

Lead  Acetate   (Sugar  of  Lead)    ...lb.  .15 

Lead,    Pig    lb.  .04% 


Lead,    Red lb.  .12 

Lead,  Yellow  Oxide   (Litharge)    ..lb.  .12 
Liver   of   Sulphur,    see  Potassium   Sulphide. 

Manganese,  Ferro,  80%   lb.  .10 

Manganese,  Metallic,   pure   lb.  .75 

Magnesium,    Metallic    lb.  1.50 

Mercury   Bichloride    (Corrosive  Sub- 
limate)       lb.  .33 

Mercury,     Metallic     (Quicksilver)     lb.  .46% 

Mercury   Nitrate    lb.  1.50 

Mercury   Oxide,   yellow    lb.  1.80 

Nickel     and     Ammonium      Sulphate 

(Double    Salts)     lb.  .08 

Nickel  Carbonate,   dry   lb.  .60 

Nickel   Chloride    lb.  .50 

Nickel    Metallic    lb.  .45 

Nickel   Sulphate    (Single    Salts)    ..lb.  .12 
Nitre    (Saltpetre),    see   Potassium    Nitrate. 
Oil  of  Vitriol,  see  Acid,  Sulphuric. 

Parafline     lb.  .15 

Phosphorus,    yellow    lb.  .40 

Phosphorus,    red    lb.  1.10 

Pitch     lb.  .05 

Plaster  of  Paris,  Dental bbl.  4.00 

Platinum    Chloride    oz.  25.00 

Platinum    Metallic    oz.  46.00> 

Potash-by-Alcohol,    in    sticks lb.  .50 

Potash,      Caustic      (Potassium      Hy- 
drate)        lb.  .08 

Potassium   Bichromate    lb.  .14 

Potassium    Bitartarate     (Cream     of 

Tartar)     lb.  .31 

Potassium  Carbonate    (Pearlash)   lb.  .10 

Potassium  Chlorate    lb.  .15 

Potassium    Cyanide    lb.  .25 

Potassium   Iodide    lb.  2.25 

Potassium  Nitrate    (Nitre    or    Salt- 
petre)        lb.  .10 

Potassium    Permanganate    lb.  .17 

Potassium,  Red  Prusslate   lb.  .60 

Potassium,   Yellow   Prussiate    ....lb.  .24 
Potassium    Sulphide    (Liver   of   Sul- 
phur)      It).  .16 

Potassium  Sulphuret,  see  Potassium  Sulphide, 

Potassium    Sulphocyanate    lb.  .70 

Pumice,    Ground    lb.  .05 

Quartz,    Powdered     lb.  .01 

Rosin,     Yellow lb.  .04 

Sal-Ammoniac,  see  Ammonium  Chloride. 
Sal-Soda,  see  Sodium  Carbonate. 

Silver   Chloride,    dry oz.  .75 

Silver    Cyanide    oz.  1.00 

Silver.    Fine    oz.  .54%, 

Silver   Nitrate,   crystals    oz.  .50 

Soda-Ash      lb.  .05 

Sodium  Biborate,  see  Borax. 

Sodium    Bisulphite    lb.  .15 

Sodium  Carbonate    (Sal-Soda),   crys- 
tals      lb.  .02 

Sodium    Hydrate    (Caustic    Soda)    lb.  .05 
Sodium   Hydrate    (Caustic   Soda)    by 

Alcohol    (in    sticks)     lb.  .45 

Sodium    Hyposulphite     ("Hypo")     lb.  .04 

Sodium    Metallic    lb.  .90 

Sodium    Nitrate     lb.  .05 

Sodium   Phosphate    lb.  .09 

Sodium   Silicate    (Wafier-Glass)    .  .lb.  .04 

Soot,    Calcined    lb.  .15 

Spelter,  see  Zinc. 

Sugar  of  Lead,  see  L  sad  Acetate. 

Sulphur    (Brimstone)     in    lump    ..lb.  .05 

Tin     Chloride    lb.  .43 

Tin.    Metallic     n>.  .Ui^ 

Turpentine,    Venice    tb.  .35 

Verdigris,   see  Copper  Acetate. 

Water,   Distilled    gal.  .15 

Water-Glass,   see  Sodium   Silicate. 

Wax,    Beeswax,    yellow    lb.  .45 

Wax.    Carnauba    lb.  .70 

Whiting    (Ground   Chalk)    lb.  .02 

Zinc    Carbonate,    dry    lb.  .19 

Zinc    Chloride     lb.  ,12 

Zinc,    Sulphate     lb.  .06 

Zinc,    (spelter)    lb.  .06%.- 
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Copper    vs.    Brass    Ttxbing     for 
Use  in  A.utoinobiles. 


The  automobile  industry  is  now  a  very 
large  consumer  of  small  seamless  tubing.  It 
is  used  for  conveying  gasoline,  acetylene  gas, 
compressed  air  and  oil.  In  order  to  keep  the 
weight  down  as  much  as  possible  it  is  made  of 
small  diameter  so  that  the  tubing  itself  is  not 
capable  of  resisting  tension  or  torsion  to  a 
degree  that  a  larger  size  would  do.  On  this 
account  it  is  very  essential  that  such  tubing  be 
made  of  a  material  which  will  resist  all  the 
influences  that  are  brought  to  bear  upon  it 
when  in  use  in  an  automobile. 

Some  manufacturers  use  a  copper  tubing  for 
all  work  in  their  cars,  while  others  employ 
brass  on  account  of  its  cheapness.  Those  who 
use  copper  either  have  found  that  brass  is 
unreliable  for  this  character  of  work,  or  have 
followed  the  advice  of  those  who  have  had 
experience  in  the  matter.  Copper  is  the  only 
reliable  material  for  the  purpose  and  should 
be  employed  for  all  automobile  work. 

The  difficulty  with  brass  is  that  it  is  quite 
apt  to  crystallize  in  service.  There  is  no  use 
to  which  brass  is  put  that  is  more  severe,  as 
far  as  crystallization  is  concerned,  than  that 
of  automobile  work.  The  constant  vibration, 
coupled  with  the  bending  of  the  tubing  back 
and  forth,  as  it  actually  does  to  a  greater  or 
less  extent  in  service,  is  sure  to  cause  crystal- 
lization sooner  or  later,  and  when  it  occurs 
the  result  is  usually  as  disastrous  as  though 
some  important  member  of  the  car  had  broken. 
The    breakage    of    the    gasoline    pipe,    it    will 
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readily  be  appreciated,  is  as  bad  as  though  an 
axle  had  broken  when  the  crippling  of  the  car 
is  concerned. 

Copper  does  not  crystallize  readily  and  may 
be  called  a  "safe"  material.  It  will  stand 
vibration,  shock  and  bending  that  would  soon 
cause  brass  to  crystallize.  Whenever  possible, 
too,  the  copper  should  be  used  soft  as  it  will 
then  stand  an  extreme  amount  of  bending, 
vibration  or  torsion  without  visible  efifect. 


Necessity    of    Having    Brass 

Ooods  Dry   Before  BrigHt 

Dipping. 


The  bright  dipping  of  small  brass  goods 
is  extensively  carried  on  and  by  the  process  it 
is  possible  to  obtain  a  very  bright  and  even 
surface  with  very  little  labor.  The  goods  are 
dipped  in  bulk  in  stoneware-baskets,  or  in 
wires  or  racks.  The  dip  used  consists  of  sul- 
phuric acid  and  nitric  acid,  with  the  addition 
of  a  small  quantity  of  common  salt  in  some 
instances.  Nitric  acid  cannot  be  used  alone 
to  a  good  advantage  for  the  reason  that  it  acts 
too  violently  and  produces  a  rough  surface.  The 
addition  of  water  renders  it  even  more  violent, 
but  by  mixing  wath  sulphuric  acid  the  action 
is  so  retarded  that  an  even  action  is  produced 
and  one  that  is  comparatively  slow. 

To" do  a  good  job  of  dipping  requires  some 
practice,  but  the  principal  error  that  beginners 
make  is  to  attempt  to  dip  work  that  is  not 
completely  dry.  A  few  drops  of  water  on 
the  surface  of  a  brass  article  would  naturally 
appear  to  have  no  influence  on  the  dipping,  but 
it  actually  does  and  is  the  means  of  causing  an 
uneven  and  spotted  surface.  If  manufacturers 
would  be  careful  on  this  point,  they  would 
have  far  less  difficulty  with  their  dips.  Not 
only  does  the  constant  introduction  of  wet 
brass  articles  into  the  dip  cause  an  uneven 
surface  on  them  when  dipped,  but  the  dip  it- 
self is  constantly  diluted  so  that,  after  a  time, 
it  will  begin  to  act  too  violently  and  a  rough 
surface  will  be  produced.  While  a  little  water 
in  a  dip  can  be  tolerated,  when  the  acids  are 
quite  strong,  any  considerable  quantity  causes 
the  nitric  acid  to  act  with  great  rapidity  and 
a  good  surface  on  the  brass  cannot  be  ob- 
tained. 

The  reason  that  drops  of  water  on  the  sur- 
face of  the  brass  goods  cause  an  uneven  sur- 
face is  that,  when  they  are  introduced  into  the 


dip,  the  water,  coming  in  contact  with  the  acid 
at  that  particular  spot,  dilutes  it  and  also 
heats  it  so  that  not  only  is  the  action  far 
more  rapid  but  a  different  action  takes  place. 
The  result,  of  course,  is  that  the  surface  of  the 
brass  where  the  water  exists  is  of  a  different 
character  than  the  portions  that  were  dry  and 
were  acted  upon  in  this  condition.  The  dipped 
surface  of  the  brass,  therefore,  when  com- 
pleted is  streaked  and  mottled. 

Much  of  the  small  work  that  is  bright  dip- 
ped can  be  dried  by  running  through  hot 
water  and  then  swinging  until  dry.  It  will 
then  be  free  from  any  drops  of  water  on  the 
surface.  Other  kinds  of  work  may  require 
special  drying,  but  it  can  be  easih'  carried  out, 
whatever  may  be  necessary. 

Those  who  have  bad  difficulty  in  obtaining 
a  smooth,  even  surface  on  brass  and  one  that 
is  uniformly  bright,  should  investigate  the 
water  matter  as  in  many  instances  it  has  been 
found  that  a  smooth  working  dip  has  been 
impossible  on  account  of  this  adherence  of 
water,  and  it  was  imagined  that  the  dip  it- 
self was  the  cause. 


THe  Government  to  A.ttacK  tKe 
A.lu.ininuxn  Trust. 


Much  interest  is  being  displayed  in  the 
metal  trade  by  the  announcement  that  the  Gov- 
ernment is  to  file  a  suit  against  the  so-called 
"Aluminum  Trust"  or,  as  it  is  called  in  the 
trade.  The  Aluminum  Company  of  America. 
The  claim  of  the  Government  is  that  it  is  a 
combination  in  restraint  of  trade,  a  monopoly 
and  a  violation  of  the  Sherman  act.  The 
company  is  charged  with  having  absorbed  the 
Pittsburgh  Reduction  Co.,  the  original  alum- 
inum producer  in  the  United  States,  and  the 
making  of  agreements  to  control  prices  and 
the  product  of  the  business.  Under  the  charge 
of  agreeing  to  fix  prices,  it  is  alleged  that  the 
corporation  entered  into  an  agreement  with 
several  manufacturers  of  aluminum  wares  to 
control  prices  throughout  the  world.  This 
agreement,  it  is  claimed,  was  drawn  up  in 
Paris. 


All  vanadium  now  used  in  the  United  States 
is  obtained  from  practically  one  source,  that 
of  Peru,  South  America.  Extensive  deposits 
of  vanadium  ore  are  located  there  and  are 
controlled  bv  An:erican  interests. 
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The  Effect  of  Pliosphorvis  on    Composition   and  tKe 

Appearance  of  tKe  Ing^ot  Metal  Surface 

Containing*  It. 


The  use  of  phosphorus  in  the  tin-bronzes 
such  as  composition,  steam-metal  and  similar 
commercial  alloys  is  now  quite  extensive,  and 
when  intelligently  employed  it  has  a  beneficial 
effect.  When  too  much  is  employed,  however, 
the  effect  is  opposite  and  harm  follows  for 
the  majority  of  work  for  which  the  metal 
would  be  used. 

There  seems  to  be  an  erroneous  idea  in 
regard  to  the  effect  of  phosphorus  on  bronzes 
and  manv  founders  seem  to  believe  that  it  is 


In  the  metal  free  from  phosphorus,  the  sur- 
face of  the  ingot  is  quite  rough  and  there 
are  no  signs  of  smoothness.  Those  familiar 
with  ingot  composition  will  readily  recognize 
the  appearance.  The  color  is  black  or 
brownish-black  if  there  is  but  little  lead  pres- 
ent. In  the  other  ingot,  0.05%  of  phosphorus 
was  introduced  by  means  of  phosphor-tin,  but 
otherwise  the  composition  of  the  metal  was 
the  same.  It  will  be  noticed  that  the  surface 
of  the  ingot  is  different  from  the  other  in  that 


No  Phosphorus.  Phosphorus. 
Ingots  of  Composition  With  and  Without  Phosphorus,  Showing  Effect  of  Phosphorus  on  the  Surface 

of  the  Ingot. 

a  difficult  matter  to  ascertain   when   phospho-  it  has  smooth  portions  and  the  whcle  surface 

rus  is  present  except  by  chemical  analysis,  but  is  not  as  rough  as  in  the  case  of  the  metal 

this  is  not  the  case  and  the  appearance  of  the  without  phosphorus.     The  effect  of  the  phos- 

ingot  top  will   indicate   whether   it   is  present  phorus,  then,  is  to  render  the  surface  of  the 

to  a  degree  that  will  be  injurious.  ingot  more  or  less  smooth,  and  if  a  large  ex- 

In  the  photographic  reproduction,  are  shown  cess    is    present  the    whole     surface     will     be 

two   ingots   of   composition   of   approximately  smooth   and    free   from   any   rouglmess   what- 

the  following  mixture:  ever.     When  phosphorus  is  present  in  a  small 

Copper     85%  amount  the  appearance    of    the    ingot    top    is 

Tin    5%  "patchy",  i.  e.  parts  are  smooth  and  parts  are 

Lead     5%  rough.      This    characteristic    surface    may    be 

Zinc    5%  understood  by  an  examination  of  "^he  ingot  in 
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the  illustration  containing  the  0.05/f   of  phos- 
phorus. 

As  far  as  the  effect  of  phosphorus  on  the 
casting  qualities  of  the  tin  bronzes  (such  as 
composition,  steam-metal,  etc.")  is  concerned, 
it  may  be  said  that  it  is  quite  different  when 
the  mixture  contains  zinc,  from  what  it  is  in 
the  straight  copper  and  tin  alloys. 

The  so-called  "phosphor-bronzes"  proper 
consist  of  copper  and  tin,  or  copper,  tin  and 
lead.  Zinc  is  not  used  in  them.  To  such 
mixtures  may  be  added  a  large  quantity  of 
phosphorus,  even  up  to  1%,  and  still  have  a 
good  casting.  When  zinc  is  used  in  the  mix- 
ture, as  it  always  is  in  composition,  steam- 
metal  or  other  smilar  commercial  alloys,  the 
effect  of  the  phosphorus  is  quite  different.  In 
order  to  obtain  any  benefit  from  it,  extremely 
small  quantities  must  be  employed  and 
amounts  that  are  used  in  ordinary  phosphor- 
bronze,  say  from  0.20  to  0.50  per  cent,  will 
utterly  ruin  the  metal.  It  has  been  found  by 
experience  that  to  obtain  any  good  effect 
from  phosphorus  in  composition,  steam-metal 
■  or  similar  mixtures  containing  copper,  tin, 
lead  and  zinc,  not  over  a  few  hundredths  of 
a  per-cent  should  be  present.  Ordinarily, 
from  o.oi  to  0.02  per-cent  of  phosphorus 
can  be  introduced  without  incurring  danger  of 
injuring  the  metal. 

The  first  noticeable  eft'ect  of  phosphorus  on 
bronzes  is  to  produce  a  clear  surface  on  the 
surface  of  the  molten  metal,  by  the  reduction 
of  the  oxides  that  form  upon  exposure  to  the 
air.  This  takes  place  either  when  zinc  is 
present  or  absent  in  the  bronze  and  the  effect 
of  the  excess  is  not  noticeable  in  the  melted 
metal.  In  order  to  find  its  effect,  however,  the 
casting  made  from  the  metal  should  be  exam- 
ined. A  sand  casting  is  the  kind  m  which  the 
excess  of  phosphorus  is  so  noticeable. 

The  injurious  effect  of  an  excess  of  phos- 
phorus on  the  tin  bronzes  containing  zinc 
(composition,  steam-metal  etc)  is  that  it  pro- 
duces pin-holes  in  the  casting.  It  seems 
almost  paradoxical  that,  inasmuch  as  the  ob- 
ject of  phosphorus  in  the  bronzes  is  to  reduce 
the  oxide  and  eliminate  the  blowholes,  (pin- 
holes are  small  blowholes),  an  excess  will 
cause  them.  It  appears  analagous  to  a  med- 
icine like  strychnine  which,  in  small  amounts 
is  beneficial,  but  in  larger  doses  acts  as  a 
strong  poison.  So  it  is  with  phosphorus,  a 
large  amount  acts  as  a  "poison"  and  a  small 
quantity  as  a  "medicine." 

The   effect    of    phosphorus   on    composition. 


steam-metal  or  other  bronzes  containing 
copper,  tin,  lead  and  zinc,  may  be  summed  up 
as  follows : 

1.  In  the  ingot  metal  it  produces  a  "patchy" 
surface  on  the  top  with  alternate  or  varying 
smooth  and  rough  portions,  if  the  quantity 
present  be  only  a  few  hundredths  of  a  per- 
cent. 

2.  If  more  than  a  few  hundredths  of  a  per- 
cent  of  phosphorus  is  present  the  ingot  sur- 
face will  be  more  or  less  smooth  depending 
upon  the  quantity.  With  a  considerable 
amount  the  entire  surface  will  be  smooth. 

3.  When  a  few  hundredths  of  a  per-cent  of 
phosphorus  is  present  in  the  metal,  the  cast- 
ings do  not  show  pin-holes,  but  on  the  other 
hand  the  oxide  in  the  metal  is  reduced  and  the 
tendency  for  blow-holes  to  form  is  greatly 
reduced. 

4.  When  an  excess  of  phosphorus  is  em- 
ployed, blow-holes  are  sure  to  form,  depend- 
ing on  the  quantity  used.  The  more  the  phos 
phorus,  the  greater  the  tendency. 

In  conclusion  it  may  be  said  that  the  com- 
mon error  in  the  use  of  phosphorus  is  to  add 
too  much.  In  the  case  of  the  mixtures  con- 
taining zinc,  the  amount  should  not  be  over 
0.01  or  0.02  per-cent  and  it  will  be  found  that 
benefit  is  derived   from  it. 


Use    of   Manganese    in    Alumi- 
num-Bronze. 

In  a  patent  recently  issued  to  Pierre  H.  G. 
Durville  of  Paris,  France,  the  use  of  manga- 
nese in  the  aluminum-bronzes  is  claimed.  The 
patentee  states  that,  while  manganese  does 
not  have  the  property  of  reducing  oxide  of 
aluminum  and  freeing  the  aluminum-bronze 
from  it,  it  does  have  the  advantage  of  remov- 
ing other  injurious  elements  and  compounds. 
Among  these  are  sulphur.  On  this  account,  the 
introduction  of  manganese  in  aluminum- 
bronze,  it  is  said,  is  a  distinct  advantage. 

The  amount  of  manganese  employed  may 
be  from  0.05  to  5.00  per  cent  and  the  follow- 
ing limits  are  claimed  : 

Copper   86  to  95% 

-Aluminum   6  to  11% 

^langanese  0.05  to     5% 

The  introduction  of  the  manganese  does  not 
affect  the  casting  or  rolling  qualities  of  the 
metal,  and  it  is  stated,  .that  the  bronze  con- 
taining it  is  much  sounder  and  closer  grain, 
and  at  the  sai,ne  time  stronger  than  aluminum- 
bronze  without  it. 
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Improvemerkts  irk    the    Electro- 
plating of  Plaster  of  Paris. 


Those  \vho  have  attempted  to  electroplate 
plaster  of  Paris  have  found  that  the  princi- 
pal difficulty  lies  in  rendering  the  plaster 
impervious  to  water.  Unless  this  is  done, 
when  it  is  placed  in  the  plating  solution,  the 
solution  itself  will  soak  in  and  cause  the  air 
in  the  pores  of  the  plaster  to  ooze  out  in  the 
form  of  small  bubbles  which  will  prevent  the 
clectrodeposited  metal  from  adhering.  In 
order  to  successfully  electroplate  the  plaster, 
it  is  absolutely  necessary  to  render  it  imper- 
vious to  water  or,  in  other  words,,  to  make 
it  perfectly  water  proof. 

The  coating  of  the  plaster  with  shellac  or 
other  varnishes  is  satisfactory  theoretically, 
but  when  it  comes  to  actually  doing  it  in  prac- 
tice, there  are  some  obstacles  in  the  way.  The 
difficulty  is  in  completely  and  thoroughly 
coating  the  surface.  Even  the  slightest  pin 
prick  or  hole  will  allow  the  solution  to  per- 
meate and  thus  spoil  the  whole  operation.  In 
order  to  render  the  electroplating  positive, 
therefore,  it  is  necessary  to  use  some  other 
method  than  varnishing  and  this  feature  con- 
stitutes the  improvement. 

It  has  been  found  that  the  only  satisfactory 
way  is  to  soak  the  plaster  in  some  waterproof 
material,  such  as  a  wax  or  resin,  so  that  the 
pores  will  be  penetrated  and  the  whole  made 
so  that  no  water  can  enter.  In  order  to  do 
this,  however,  care  must  be  used  in  selecting 
the  wa.x  or  resin.  Ordinary  paraffine  is  good, 
but  it  leaves  the  surface  too  smooth  for  the 
copper  powder  or  graphite  to  adhere.  Bees- 
wax is  good  but  is  also  rather  smooth.  Ordi- 
nary rosin  is  good  as  far  as  the  surface  is 
concerned  but  it  has  too  high  a  melting  point. 
The  best  material  that  has  been  found  up  to 
this  time  is  the   following  composition  : 

Beeswax i  lb. 

Rosin     I  Ih. 

The  beexwax   and   rosin   arc   melted   together 
and  arc  ready  for  use. 

In  order  to  saturate  the  plaster  with  this 
composition  it  must  be  dry.  When  first  cast, 
an  article  of  plaster  of  Paris  contains  a 
large  amount  of  water.  This  should  be  ex- 
pelled by  heating  for  some  time  at  a  rather 
low  heat.  A  temperature  of  about  220  de- 
grees F.  or  slightly  above  that  of  boiling 
water  is  good  until  the  greater  part  of  the 
water  has  been  expelled.     The  use  of  a  higher 


tcnii  trature  at  hrst  usually  results  in  dry- 
ing the  plaster  so  rapidly  that  it  may  crack. 
.After  it  appears  dry,  increase  the  temperature 
to  about  300  degrees  F.  in  order  to  expel  all 
tl^c  water  and  leave  tlic  plaster  bone-dry. 

When  thus  dried,  the  plaster  is  immersed 
in  the  mixture  of  beeswax  and  rosin,  which  is 
kept  just  barely  melted  (no  higher).  If 
allowed  to  rise  too  high,  the  plaster  is  apt  to 
crack.  The  melting  point  of  this  composition 
is  about  250  degrees  F.  and  it  should  be 
maintained  at  this  temperature.  When  the 
plaster  is  first  immersed  in  the  molten  mix- 
ture of  the  rosin  and  beeswax,  tine  air  bub- 
bles begin  to  come  off.  This  is  the  air  being 
expelled   from  the  pores  of  the  plaster.     After 


Fig.   1.    The  Plaster  Before  Plating. 

five  or  ten  minutes,  tlie  Inibbles  will  cease 
showing  that  the  plaster  has  been  saturated 
with  the  composition.  It  is  then  removed  and 
allowed  to  cool.  It  will  then  be  found  that  the 
plaster  has  become  heavier  and  is  saturated 
with  tile  composition  so  that  it  is  waterproof. 
The  surface,  too,  will  be  smooth,  as  the  com- 
position soaks  in. 

The  next  operation  is  to  varnish  the  sur- 
face of  the  plaster  with  ordinary  cheap,  fur- 
niture varnish.  .Any  kind  will  do.  The  var- 
nish should  be  thin  enough  to  spread  evenly, 
anil  if  not  add  a  little  turpentine  to  it.  Then 
give  an  even  coat  to  the  plaster  article. 
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Allow  the  varnish  on  the  plaster  article  to 
nearly  dry  so  that  it  becomes  "tackj-"  or 
sticky.  Then  apply  copper  powder  to  the  sur- 
face by  means  of  a  soft,  camel's  hair  brush. 
The  whole  surface  is  carefully  brushed  over 
and  be  sure  enough  is  put  on  to  cover  the 
whole  surface.  Do  not  dust  off,  but  leave  the 
excess  on.  Xow  leave  for  about  24  hours 
until  the  varnish  dries  hard-  A  quick  drying 
furniture  varnish  is  preferable  on  this  ac- 
count. When  dr\-,  dust  off  the  excess  of  the 
copper  powder  with  a  soft  brush  and  the  plas- 
ter is  read}-  for  plating. 


Fig.  2.     Plaster  Article  After  Plating. 

The  copper  powder  is  known  as  "copper- 
bronze"  powder  in  the  trade  and  is  copper 
powdered  to  an  impalpable  condition  so  that 
no  grains  can  be  felt.  It  can  be  obtained  in 
the  market  from  dealers  in  bronze  powders. 
It  should  be  as  fine  as  possible  or  it  will  not 
answer  the  purpose.  When  good  it  is  as  fine 
as   electroplaters'   graphite. 

The  plaster  article  thus  covered  with  the 
copper  powder  is  immersed  in  the  following 
solution  : 

Water   i  gallon 

Nitrate  of  Silver    5  oz. 

Potassium    Cvanide    ^  oz. 


If  the  cyanide  does  not  dissolve  all  of  the 
nitrate  of  silver  (on  account  of  free  acid  in 
it),  add  a  little  more.  The  object  is  to  have 
a  solution  with  no  free  cyanide. 

The  plaster,  when  immersed  in  the  solution 
will  immediately  become  covered  with  a  coat- 
ing of  silver  on  account  of  the  precipitation 
of  the  silver  by  the  copper.  This  operation 
renders  it  easy  to  deposit  the  copper  subse- 
quently plated  on. 

The  article  is  now  plated  in  an  acid  copper 
solution  in  the  usual  manner.  The  acid  copper 
solution  is  made  as  follows : 

Water     i  gallon 

Sulphate  of  Copper    2  lbs. 

Sulphuric    Acid    i  oz. 

The  article  should  have  plenty  of  anode 
surface  around  it  in  order  to  obtain  a  uniform 
deposit-  The  current  should  be  weak  so  that 
the  deposit  will  be  smooth  and  free  from 
burning  on  the  edges.  From  i  to  i>4  volts 
are  suitable  for  this  purpose.  A  copper  deposit 
of  suitable  thickness  will  take  several  hours 
on  acount  of  the  low  rate  of  deposition,  but 
if  forced,  it  will  be  rough  and  burned  on  the 
edges. 

The  success  of  the  operation  depends  upon 
two  things  : 

1.  The  complete  drying  of  the  plaster. 

2.  Avoiding  overheating  the  beeswax  and 
rosin  mixture  in  order  to  prevent  the  cracking 
of  the  plaster. 


StrengtH  of  Soldered  Joints  of 
Monel-Meta.1  and  Copper. 


The  relative  strengths  of  soldered  joints  of 
Monel-metal  and  copper  were  recently  made 
and  indicate  that  a  soldered  joint  of  Monel- 
metal  is  stronger  than  that  of  copper.  The 
following  were  the  test  results ; 

Sheet  0.021   ill.    Thick. 
Copper  ^lonel-^Ietal 

1910  lbs 2905  lbs. 

igoo  lbs 2605  fbs. 

1970  lbs 2400  lbs. 

Sheet  0.12^  ill.    Thick. 
Copper  Monel-Metal 

6400  lbs 7200  lbs 

6170  lbs 6085  lbs. 

6340  fbs 7420  lbs. 

The  sheets  were  all  2  inches  wide  and  with 
a  lap  of  J'S  inch  for  soldering. 
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Properties  of   Metallic  Cerium 
and  Its  Alloy's. 


Cerium  is  a  ineniber  of  a  group  of  rare 
metals  known  as  tlie  "cerium  group"  and  which 
have  already  found  extensive  use  in  the  arts. 
The  metals  themselves  have  not  been  used, 
but  the  oxides  are  employed  in  the  prepar- 
tion  of  the  well  known  Welsbach  gas  light 
mantles.  Cerium  alloys  are  also  used  in  self- 
igniting  match  boxes,  etc.  The  extensive  use 
iif  these  oxides,  known  as  the  "rare-earths", 
led  Alcan  Hirsch  to  carry  on  some  very  ex- 
tensive experiments  both  in  the  preparation  of 
metallic  cerium  and  its  alloys.  The  physical 
and  the  chemical  properties  were  all  carefully 
investigated.  The  results  of  these  experiments 
were  given  in  a  paper  read  before  the  .4  in  eri- 
ca n  Electrochemical  Society  at  the  Toronto 
Meeting,  Sept.  21-23,  191 1-  The  results  of 
these  experiments  are  as  follows  : 

The  method  used  for  the  preparation  of 
metallic  cerium,  and  which  the  author  found 
to  be  the  most  satisfactor}-  of  any  tried,  was 
by  the  electrolysis  of  the  anhydrous  chloride 
of  cerium  in  an  iron  vessel.  A  graphite  anode 
was  used.  A  small  amount  of  sodium  and 
potassium  chlorides  was  first  fused  and  then 
the  cerous  chloride  added.  More  of  the  so- 
dium and  potassium  chlorides  was  added  as 
the  electrolysis  went  on.  At  the  end  of  two 
hours,  with  a  current  of  no  emperes,  40  grams 
of  a  fairly  well  fused  metal  was  obtained. 
Tliis  first  experiment  indicated  the  feasibility 
of  the  process  and  it  was  afterwards  used  on  a 
larger  scale. 

The  metallic  cerium  thus  obtained  was  not 
quite  pure  but  contained  about  i  per-cent  of 
iron,  with  small  amounts  of  cerium  oxide  and 
carbide.  The  purification  of  the  cerium  was 
affected  by  amalgamating  it  with  mercury  (it 
readily  forms  an  amalgam)  and  the  distilling 
in  an  iron  pipe  with  a  long  portion  at  the  top 
for  cooling  the  mercury  vapor.  The  iron  and 
other  impurities  Hoat  to  the  top  and  can  be  re- 
moved. The  cerium  amalgam,  thus  freed 
from  foreign  substances,  is  strongly  heated  in 
a  magnesia  crucible  to  drive  out  all  of  the 
mercury  and  pure  cerium  results.  .\  very 
high  temperature  is  required  for  tliis  i)urpose, 
and  the  heating  is  carried  on  in  a  magnesia 
crucible  placed  in  a  quartz  vessel,  in  a  vacuum 
in  order  to  remove  the  last  traces  of  mercury. 
The  cerium  thus  obtained  is  quite  pure.  Un- 
less   the    magnesia    crucible    is    used,    the    Iiigh 


temperature  required  will  soften  the  quartz. 
The  cerium  thus  obtained  has  the  following 
properties  : 

Properties  of  Metallic  Ceriiiiii. 

According  to  the  author,  metallic  cerium  is 
a  white  metal  resembling  steel  in  color.  It  is 
highly  malleable  and  ductih^  and  may  readily 
l)e  rolled  into  sheet  or  drawn  into  wire.  A 
strip  of  the  metal  was  rolled  down  to  thin 
sheet  0.015  in.  in  thickness.  It  is  quite  soft 
and  seems  to  resemble  tin  in  this  respect.  The 
author  states  that  it  is  not  quite  as  soft  as 
lead.     It  is  easily  cut  with  a  knife. 

The  molting  point  was  determined  by  the 
author  and  found  to  be  635°  C.  (1175°  F.)  or 
practically  that  of  aluminum  (very  low  red 
iicat).  When  melted,  cerium  oxidizes  rapidly 
in  the  air  so  as  to  render  the  casting  difficult, 
in  order  to  cast  it  successfully  it  must  be 
poured  in  an  inert  atmosphere,  such  as  that  of 
hydrogen  or  carbon  dioxide.  When  this  pre- 
caution is  taken,  the  metal  may  be  readily 
cast  in  regular  molds. 

The  specific  gravity  of  cerium  was  found  to 
be  6.92  or  about  the  same  as  zinc.  The  atomic 
weight,  as  determined  from  pure  salts  is  given 
by   the   author   as    140.25. 

While  the  author  made  no  direct  determi- 
nations of  the  heat  conductivity  of  cerium,  it 
appeared  to  be  fairly  high,  he  says,  and  if  so 
is  an  example  of  a  metal  which  has  a  high  heat 
conductivity  and  low  electrical  conductivity. 

The  electrical  conductivity  was  measured  on 
a  cast  rod  and  the  specific  resistance  is  given 
at  71.6  microhms  per  cubic  centimeter. 

Tlie  hardness  of  the  cerium  was  measured 
by  means  of  the  scleroscope  and  found  to  be 
9.5  (hard  steel  is  taken  as  100). 

The  tensile  strength  of  a  cast  cerium  rod 
was  found  to  be  12,900  tbs.  per  sq.  in.  This  is 
quite  low  and  approximates  that  of  pure  tin. 

When  cerium  is  filed,  the  filings  will  ignite 
unless  care  is  taken  and  this  property  has  been 
made  use  of  in  the  preparation  of  the  so-called 
"pyrophoric  alloys"  which  are  usually  com- 
posed of  about  70  per-cent  of  cerium  and  30 
per-cent  of  iron. 

Pure  cerium  is  very  slightly  attacked  by 
cold  water,  but  when  boiling  it  is  more  strong- 
ly attacked  and  hydrogen  gas  is  slowly  given 
off.  .At  the  same  time  the  surface  of  the  metal 
is  blackened.  Concentrated  sodium  hydroxide 
solution,  concentrated  sulphuric  acid  alcohol 
or  ammonia  have  no  action  on  the  metal.  Di- 
lute   suli)huric,    nitric    and    hydrDchbiric    acids 
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attack  the  metal  vigorously.  Salts,  such  as 
ammonium  or  sodium  chloride,  have  moderate 
action  on  it. 

When  heated  in  the  air  to  i6o°  C,  if  in  a 
comparatively  finely  divided  condition,  cerium 
burns  with  luminescence. 

Alloys   of  Cerium. 

A  number  of  alloys  were  studied  and  were 
in  most  cases  high  in  cerium,  usually  contain- 
ing about  70  per-cent  of  this  metal.  The 
method  of  making  the  alloys  was  first  to  melt 
the  cerium  in  a  porcelain  crucible  under  a 
layer  of  common  salt  and  then  add  the  other 
metal  in  small  pieces. 

Silver  alloys  with  cerium  and  the  metal  is 
hard  and  brittle.    It  has  a  silvery  white  lustre. 

The  alloy  of  gold  and  cerium  is  soft  and 
has  a  reddish  color.  Upon  standing  in  the  air 
it  disintegrated  to  a  purplish-black  powder. 

Cerium  and  platinum  alloy  to  a  hard,  white 
metal  that  is  pyrophoric.  It  disintegrated 
slightly  upon  standing  in  the  air. 

With  copper,  cerium  alloys  to  a  hard  and 
brittle  metal  which  disintegrated  to  a  powder 
upon  standing. 

Tin  and  cerium  form  a  pyrophoric  alloy 
which  standing  a  few  months  disintegrated  to 
a  powder. 

Cerium  and  antimony  alloy  to  a  soft  metal 
which  seems  to  be  permanent  in  the  air. 

With  arsenic  a  fairly  soft  alloy  was  produced 
which  was  apparently  permanent  in  the  air. 

Carbon  combines  with  cerium  and  hardens 
it.  This  carbide  is  produced  in  reducing  the 
cerium  in  presence  of  it. 

Silicon  and  cerium  combine  with  the  for- 
mation of  a  hard  and  brittle  silicide.  When 
about  15  per-cent  of  silicon  is  used  a  good 
pyrophoric  alloy  is  formed. 

Tellurium  unites  with  cerium  forming  a 
brown,  pulverent  mass.  The  tellurium  and 
cerium   combine  vigorously. 

Upon  adding  selenium  to  molten  cerium. 
two  products  were  formed.  One  was  a  pow- 
der and  the  other  a  metallic  alloy  which  was 
apparently  cerium  selenide  dissolved  in  mol- 
ten cerium. 

Lead  and  cerium  combine  with  a  violent  ac- 
tion. The  alloy  is  very  soft  and  emits  sparks 
of  a  reddish  color  when  filed.  The  alloy  dis- 
integrates slightly  upon  standing  in  the  air. 

Cerium  and  calcium  unite  quietly  with  the 
formation  of  a  white  alloy,  harder  than  either 
of  the  constituents.  It  emits  sparks  when 
filed  and  is  apparently  permanent  in  the  air. 


Sodium  and  cerium  alloy  quietly  with  the 
formation  of  a  hard  alloy  that  is  slightly  pyro- 
phoric and  oxidizes  upon  exposure  to  the  air. 

Aluminum  alloys  with  cerium  readily  and  the 
alloy  is  hard  and  brittle.  It  disintegrates  with- 
out oxidation  and  is  not  pyrophoric. 

When  zinc  and  cerium  alloy,  there  is  a 
violent  action,  almost  explosive.  The  alloy 
is  hard  and  brittle.  It  is  pyrophoric  and  re- 
mains unaltered  in  the  air. 

Cadmium  combines  with  cerium  with  the 
same  vigor  as  zinc.  The  alloy  is  hard,  brittle 
and  pyrophoric.  It  oxidizes  upon  exposure 
to  the  air  but  does  not  disintegrate. 

The  chromium  and  cerium  alloys  are  white 
in  color  and  hard  and  brittle,  unaltered  in  the 
air  and  somewhat  pyrophoric. 

^langanese  combines  with  cerium  forming 
a  hard  and  pyrophoric  alloy  permant  upon 
standing. 

The  nickel  and  cerium  alloys  are  somewhat 
softer  than  those  of  cerium  and  iron.  The 
ones  high  in  cerium  were  very  pyrophoric. 

The  iron  and  cerium  alloys  are  very  in- 
teresting as  they  were  the  first  pyrophoric  al- 
loys known  and  were  discovered  by  Dr.  Auer 
von  Welsbach.  The  alloys  containing  about 
70  per-cent  of  cerium  are  hard  and  somewhat 
brittle.  This  is  the  alloy  now  used  so  ex- 
tensively in  self-igniting  match-boxes  and  gas 
igniters.  When  filed,  sparks  are  emitted  which 
have  the  property  of  igniting  easily  inflam- 
mable substances  such  as  gasoline  or  illumi- 
nating gas. 

With  tungsten  a  hard  and  brittle  alloy  was 
obtained  that  was  pyrophoric. 

Cerium  forms  amalgams  with  mercury 
readily  and  with  a  few  per-cent  they  are  brit- 
tle, but  when  a  greater  amount  of  cerium  is 
used,  they  are  solid.  They  oxidize  easily  in 
the  air  and  those  containing  8  or  10  per-cent  of 
cerium  take  fire  in  the  air. 

With  magnesium  highly  pyrophoric  alloys 
are  formed.  The  alloy  containing  about  83 
per-  cent  of  cerium  is  highly  pyrophoric.  Most 
of  these  alloys  are  brittle  and  are  readily  pul- 
verized. Excellent  flash  I'ght  powders  can  be 
produced  from  the  ones  high  in  cerium. 


For  the  manufacture  of  rubber  molds, 
metals  which  are  not  acted  upon  by  sulphur 
must  be  used.  The  copper  or  lead  alloys,  on 
this  account  are  not  serviceable.  Aluminum, 
iron  or  the  tin  alloys,  such  as  genuine  babbitt- 
metal,  are  good  for  the  purpose. 
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BlowHoles  in  Composition  and 

Bronze  Castings  and  tHeir 

Cause  and  Prevention. 


The  two  principal  difficulties  encountered  in 
making  composition  or  bronze  castings  are  : 

1.  Dross  or  dirt  in  the  castings. 

2.  Blowholes  or  pinholes  in  the  metal. 
Dross   in  the   castings  is  usually  a   case  of 

bad  gating  or  pouring,  or  defect  in  molding. 
Blowholes  or  pinholes  are  always  the  result 
of  bad  melting. 

Let  it  be  understood  that  blowholes,  how- 
ever large,  and  pinholes,  however  small,  are 
tne  same.  Pinholes  are  simply  blowholes  and 
the  cause  is  the  same  as  that  of  larger  ones. 
It  is  a  mistaken  idea  that  blowholes  are  caused 
by  wet  sand  or  rapid  pouring.  It  will  never 
be  found  that  they  are  the  cause. 

Blowholes  are  formed  in  the  casting  by 
gas.  During  the  melt'ng  of  the  composition 
or  bronze,  this  gas  is  absorbed,  and  while  the 
metal  is  cooling  in  the  mold,  it  is  expelled 
with  the  formation  of  the  blowholes.  If  a 
small  quantity  of  gas  is  absorbed,  then  small 
blowholes  (pinholes)  result.  If  a  large 
quantity  is  absorbed  during  the  melting,  then 
a  large  quantity  is  given  out  in  the  cooling  of 
the  molten  metal  in  the  casting  with  the  result 
that  large  blowholes  are  produced.  Such  is 
the  theory  and  facts  of  the  cause  of  blow- 
holes in  sand  casting,  but  there  are  other 
agencies  which  enter  the  problem  and  render 
the  gas  absorption  great  or  small. 

Some  foundrymen  say  that  scrap  metals  do 
not  cause  them  the  trouble  with  blowholes 
that  they  experience  with  new  metals,  and 
this  may  be  true  if  the  melting  is  carried  on 
imperfectly.  The  reason  for  this  is  the  fact 
that  pure  copper,  when  melted,  absorbs  gases 
far  more  readilj-  than  the  composition  or 
bronze  after  made.  This  will  be  subsequently 
explained. 

The  ideal  method  of  melting  metals  is  in  a 
vacuum,  and  this  is  now  carried  on  in  the 
manufacture  of  electric  lamp  filaments  of 
tungsten  and  tantalum.  All  gases  in  the  metal 
before  melting  are  then  extracted  and  there 
is  no  opportunity  for  more  to  enter;  but  thi.s 
method  can  be  applied  only  to  melting  very 
small  quantities  of  metals.  The  next  best 
method  is  to  melt  the  metal  without  fuel,  as 
in  the  electric  resistance  or  induction  furnace. 
There  are,  then,  no  gases  present  and  air  is 
the  only  one  in  contact  with  the  metal.  Oxida- 


tiiin  takes  place,  of  course,  and  on  this  ac- 
count the  process  is  inferior  to  vacuum  melt- 
ing. In  the  other  melting  process,  or  the  so- 
called  "regular"  one,  the  metal  is  melted  with 
a  carbonaceous  fuel  of  some  kind  and  this  fuel, 
wlicn  burned,  forms  produces  of  combustion 
tliat  are  the  cause  of  the  blowholes.  There  is 
rarely  complete  combustion  in  a  melting  fur- 
nace and  on  this  account  a  variety  of  gaseous 
products  are  formed.  These  may  be  carbon 
monoxide,  hydrogen  gas,  and  various  gaseous 
hydrocarbons.  Large  quantities  of  carbon  di- 
oxide gas,  of  course,  are  formed.  In  ad- 
dition to  these  gases  there  is  always  more  or 
less  sulphurous  products. 

In  melting  metals  in  an  open  flame  furnace, 
such  as  a  reverberatory  furnace,  the  surface 
of  tlie  metal  exposed  to  the  products  of  com- 
bustion is  so  great  that  there  is  a  much  larger 
gas  absorption  than  in  the  case  of  melting  in 
crucibles,  where  the  surface  exposed  is  much 
smaller.  This  fact  is  why  crucible  melting  al- 
ways gives  the  best  and  soundest  castint-s. 


5,'.  .  .^_ 

''Air  ' 

Piece  of  a  Composition  Casting  Cast  in  Sand  and 
Showing  Blowholes. 

Every  foundryman  knows  that  if  metal  is 
melted  in  direct  contact  with  the  flame  or  fire, 
the  resulting  metal  is  not  as  good  as  though 
a  covering  of  some  kind  is  used  to  protect  the 
surface.  Either  a  flux  or  charcoal  is  used  and 
this  serves  to  protect  the  surface  of  the  molten 
metal  while  the  melting  is  going  on  and  pre- 
vent the  absorption  of  gases. 

It  is  a  singular  fact  that  pure  metals  absorb 
gases  much  more  rapidly  and  vigorously  than 
alloys.    Some  metals  do  not  absorb  gases  very 
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readily,  while  others  are  apparently  eager  to 
take  them  up.  Low  melting  metals,  such  as 
tin,  lead  or  zinc,  do  not  have  the  property  in 
any  marked  degree,  while  metals  which  melt 
at  a  higher  temperature,  like  copper  or  silver, 
absorb  them  rapidly.  Copper,  perhaps,  is  the 
metal  which  has  the  property  in  the  most 
marked  degree  and  seems  to  absorb  gas  more 
eagerly  than  any  other,  even  surpassing  silver 
in  this  respect.  It  is  for  this  reason  that  cop- 
per alloys  are  so  apt  to  contain  blowholes  and 
that  pure  copper  castings  are  j>o  difficult  to  cast 
sound  and  solid. 

In  melting  copper  by  the  ordinary  means, 
that  is  with  the  usual  coal,  coke,  oil  or  gas 
furnace,  the  amount  of  gas  absorbed  depends 
upon  three  things :  First,  the  temperature  of 
the  metal.  Second,  the  character  of  the  cover- 
ing. Third,  the  length  of  time  in  the  fire  after 
melting.  If  copper  is  heated  far  above  its 
melting  point,  the  amount  of  gas  absorbed  is 
much  greater  than  if  not  allowed  to  rise 
higher  than  the  actual  melting.  In  other 
words,  the  hotter  the  copper  the  more  gas 
will  be  absorbed.  The  character  of  the  cover- 
ing on  the  molten  metal  also  has  a  direct  in- 
fluence upon  the  amount  of  gas  absorbed  dur- 
ing the  melting.  The  worst  possible  con- 
dition, of  course,  is  to  melt  the  metal  without 
any  covering  at  all  as  there  is  then  every 
chance  for  gas  to  become  absorbed.  Many  of 
the  worst  cases  of  blowholes  and  oxidized 
metal  are  caused  by  this  one  thing.  The  cover- 
ing, in  the  case  of  copper  juould  be  charcoal 
or  its  equivalent.  A  flux  of  some  kind  can  be 
used,  but  on  nev/  metals  it  does  not  give  as 
good  results  as  charcoal.  Charcoal  is  now 
universally  used  and  has  these  advantages : 
First,  it  is  a  strong  reducing  agent  and  tends 
to  reduce  any  oxide  of  copptr  that  may  form. 
Second,  it  contains  no  sulphur.  Third,  it 
covers  the  metal  mechanically  and  prevents 
access  of  the  products  of  combustion.  It  is 
a  noteworthy  fact  that  in  brass  rolling  mills, 
where  the  finest  quality  of  brass  is  made  and 
new  metals  used  entirely,  charcoal,  and  plenty 
of  it,  is  employed  in  melting.  If  melters 
would  bear  this  in  mind,  and  keep  their  cop- 
per well  covered  as  soon  as  melting  begins, 
then  there  would  be  far  less  difficulty  ex- 
perienced with  blowholes. 

Coal  or  coke  will  not  answer  as  a  covering 
for  molten  metals  for  the  reason  that  they 
contain  sulphur  which  produces  blowholes  and 
dirty   metal.     There    is   nothing    so   good     as 


charcoal,  and  it  should  be  rather  fine  (about 
the  size  of  coarse  gravel)  in  order  to  obtain 
the  best  results.  When  too  coarse,  it  does  not 
protect  the  metal  sufficiently,  and  when  too 
fine,  it  is  apt  to  blow  ofif. 

The  length  of  time  the  copper  is  allowed  to 
remain  in  the  fire  after  melting  has  a  very  im- 
portant bearing  upon  the  amount  of  gas  ab- 
sorption and  its  production  of  blowholes.  The 
longer  it  is  left  the  more  gas  will  be  absorbed. 
For  this  reason,  the  sooner  metal  is  poured 
after  it  has  melted  and  arrived  at  the  right 
heat  the  better  the  casting.  Leaving  metal  in 
the  fire  too  long  after  melting  is  a  very  com- 
mon error  and  is  responsible  for  many  cases 
of  blowholes.  Not  only  does  the  metal  then 
have  more  opportunity  for  absorbing  gases, 
bufthe  temperature  usually  rises  so  that  they 
are  more  vigorously  absorbed.  It  should  al- 
ways be  the  rule  to  pour  metal  as  soon  as  it 
is  melted. 

Molders  are  responsible  for  this  condition 
as  they  may  not  have  their  "heat"  ready  for 
pouring  when  the  metal  is  melted  and,  there- 
fore, it  is  allowed  to  remain  in  the  fire  until 
ready.  This  results  in  the  metal  remaining 
melted  too  long  and,  possibl}-  becoming  too 
hot. 

As  previously  mentioned,  pure  metals  ab- 
sorb gases  more  readily  than  alloys,  and  for 
this  reason,  in  making  new  composition  or 
bronze  from  new  copper,  greater  care  is  re- 
quired than  in  melting  metal  already  mixed. 
However,  alloys  absorb  gases  readily  and  what 
has  been  said  about  melting  copper  applies 
equally  as  well  to  copper  alloys  such  as,  bronze, 
brass  or  composition. 

To  assist  the  brass  founder  in  melting,  the 
following  rules  may  be  adopted  for  the  pro- 
duction of  the  best  quality  of  metal  and  sand 
castings.  They  will  apply  equally  as  well  to 
the  melting  of  the  brasses  and  bronzes  as  to 
pure  copper. 

Instructions  in  Melting 

1.  Melt  in  such  a  way  and  with  such  a  heat 
that  all  the  metal  becomes  liquid  at  about  the 
same  time.  This  avoids  overheating  or  "burn- 
ing" one  portion  of  the  metal  before  the  rest 
has  begun  to  melt.  A  moderate  heat  is  prefer- 
able to  a  high  one,  even  though  the  melting  is 
a  trifle  prolonged,  as  it  avoids  overheating  the 
exposed  portions  of  the  metal. 

2.  Do  not  allow  portions  of  the  metal,  such 
as  ingots  or  gates  to  project  above  the  top  of 
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the  crucible.  When  this  is  done,  such  por- 
tions are  overheated  and  "burned"  before  the 
bottom  portions  begin  to  melt.  It  is  better  to 
use  less  metal  in  the  crucible  at  the  beginning 
so  as  to  avoid  this  and  have  all  portions  cover- 
ed with  charcoal. 

3.  Warm  the  metal  up  before  feeding  into 
the  crucible,  after  that  in  it  has  melted,  so  that 
it  will  melt  more  readily  when  introduced  into 
the  crucible.  The  metal  may  be  warmed  on 
top  of  the  furnace  and  as  long  as  melting 
does  not  take  place  there  is  no  gas  absorption. 

4.  Put  some  charcoal  into  the  crucible  as 
soon  as  the  metal  begins  to  melt  and  add  more 
from  time  to  time,  if  necessary  so  as  to  keep 
the  surface  of  the  metal  free  from  exposure. 
If  a  portion  of  the  molten  metal  is  exposed, 
then  harm  will  result.  A  covering  of  char- 
coal to  a  depth  of  about  an  inch  is  usually 
necessary. 

5.  As  soon  as  copper  (if  new  metals  are 
used)  is  melted  and  has  arrived  at  the  right 
heat,  add  the  zinc,  tin,  lead  or  other  metals 
to  be  used.  Far  more  harm  results  in  al- 
lowing copper  to  remain  melted  for  any 
length  of  time  than  mixed  metals,  as  it  ab- 
sorbs gases  so  readily.  This  is  why  it  is 
necessary-  to  add  the  alloying  metals  to  the 
copper  so  soon.  It  may  be  said,  in  this 
connection,  that  this  feature  is  one  frequently 
overlooked  by  melters  and  is  responsible  for 
much  bad  metal. 

6.  Stir  thoroughly  after  adding  the  alloying 
metals  and  allow  the  heat  of  the  metal  to  rise 
to  the  required  pouring  temperature.  A  good, 
thorough  stirring  is  required  for  the  perfect 
mixing  of  the  metals. 

7.  When  the  right  heat  has  been  obtained  on 
the  metal,  pour  it  into  the  molds  and  do  not 
allow  it  to  remain  in  the  fire  any  longer  than 
is  necessary.  Good  castings  depend  upon  this 
point. 

8.  Do  not  allow  the  heat  of  the  metal  to 
rise  far  above  the  pouring  temperature  and 
then  cool  down  with  gates  or  scrap.  Metal 
that  has  once  been  overheated  is  injured  and 
cooling  with  gates  or  scrap,  while  reducing 
the  temperature,  will  not  overcome  the  injury 
done  in  overheating.  Metal  that  has  not  been 
allowed  ta  rise  above  the  required  temperature 
is  always  better  than  that  which  has  been 
overheated  and  cooled  down  with  gates. 

9.  In  conclusion,  do  not  allow  molders  to 
keep  their  melted  metal  in  the  fire  while  their 
heat   is  being  put  up.     The  molds  should  be 


ready  at  the  same  time  as  the  metal  or  be- 
fore. Better  metal  will  result  if  the  molders 
have  to  wait  for  it. 


Electrolytic     NicKel      Smelting 
irk  Nor'^vay. 


Norway  possesses  extensive  deposits  of 
nickel  ores,  much  of  it  containing  as  high  as 
2  per  cent  of  the  metal.  In  former  years 
nickel  mining  was  of  some  importance,  but 
competition  with  the  richer  ores  of  Canada 
and  the  United  States  could  not  be  maintained, 
and  most  of  the  mines  ceased  operation.  Dur- 
ing the  closing  decade  of  the  last  century  the 
annual  production  of  nickel  sank  to  7  tons. 
Since  1900  the  industrj-  has  revived,  and  there 
is  an  annual  output  now  of  70  tons,  nearly  all 
of  which  is  used  in  the  Kingdom.  In  1909 
the  only  mine  worked,  that  of  Eije,  yielded 
5,770  tons  of  ore  containing  i.i  per  cent  of 
nickel.  In  the  smelting  works  2.77  tons  matte 
are  obtained  from  100  tons  of  ore.  This 
matte  contains  40  per  cent  of  nickel  and  25 
per  cent  of  copper.  "It  is  refined  in  the  new 
electrolytic  works  at  Christianssand,  which 
are  equipped  for  an  annual  production  of  400 
tons  of  the  metal.  The  production  of  electro- 
lytic nickel  is  a  much  more  complicated  opera- 
tion than  are  those  yielding  aluminum  or 
sodium.  The  copper-nickel  matte  is  used  as 
anode  in  a  weak  acid  bath.  Both  metals  are 
dissolved  and  pure  copper  is  deposited  on  the 
cathode.  At  a  certain  point,  when  the  electro- 
lyte contains  in  solution  a  relatively  large  per- 
centage of  nickel,  the  current  is  interrupted. 
The  remaining  copper  is  first  removed  from 
the  solution  (by  hydrogen  sulphide")  and  then 
the  iron  is  removed  with  the  customary  pre- 
cipitants.  From  this  purified  and  heated  solu- 
tion nickel  is  deposited  electrolytically,  in- 
soluble anodes  being  used.  The  electrolytic 
nickel  has  a  high  degree  of  purity  and  is 
fairly  compact.  The  total  consumption  of 
electricity  is  relatively  large  and  the  process 
can  be  employed  w"ith  advantage  only  where 
the  cost  of  the  current  is  exceptionally  low, 
as  is  the  case  in  Norway. — Daily  Consular  Re- 
port. 


Tin  exposed  to  very  low  temperatures 
crystallizes  and  breaks.  Lead  is  also  subject 
to  this  difficulty  although  not  in  as  marked  a 
degree. 
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Correspondence. 


TKe  Effect  of  a  Lo-w  Tempera- 
ture Upon  Tin  and  Lead. 


American  Vanadium  Company 
Owner  of  the  Peruvian    Va- 
nadium Ore  Deposits. 


Editor : 

In  your  Xovember  issue  of  The  Brass  ]Vorld 
I  note  a  long  article  regarding  the  new  plant 
of  the  \'anadium  Metals  Company  at  Groton, 
Conn.,  for  which  please  accept  our  thanks. 
The  description  and  photographs  of  the  plant 
are  very  good,  but,  in  justice  to  the  American 
Vanadium  Company  of  Pittsburgh,  would  call 
your  attention  to  the  error  regarding  vanadi- 
um ores  and  vanadium  alloys. 

The  American  Vanadium  Co.,  is  the  owner 
of  the  Peruvian  Vanadium  ore  deposits,  and 
is  the  manufacturer  of  vanadium  alloys,  and 
is  responsible  for  the  marvelous  progress 
made  by  steel  manufacturers  in  the  use  of 
vanadium  steel. 

The  Vanadium  Metals  Co.,  has  no  vanadium 
ore  deposits,  manufactures  no  vanadium  al- 
loys and  is  interested  only  in  the  manufacture 
of  high  grade  composition  metals.  Both  com- 
panies are  controlled  by  the  same  individual 
interests  but  are  operated  separately  ana  are 
different  corporations.  Would  also  state  that 
George  L.  Xorris  is  the  engineer  of  tests  of 
the  American  Vanadium   Co. 

I  hope  you  will  make  this  correction  in  your 
December  issue  and  thanking  you  for  j^our 
courtesy,  I  remain 

Yours   very  truly, 

J.   Rogers   Flannery 
President,* 
Vanadium  Metals  Co. 


The  good  results  obtained  in  the  use  of 
Lake  Superior  copper  are  supposed  to  be 
caused  by  the  presence  of  a  small  amount  of 
arsenic  which  acts  as  a  deoxidizing  element 
in  the  making  of  brass. 


Ordinary  brass  pins  are  not  nickel  plated  as 
frequently  supposed,  but  are  tinned  by  means 
of  a  hot  solution  of  cream  of  tartar.  The  pins 
are  placed  in  the  solution  in  contact  with 
sheets  or  plates  of  block  tin  and  heated  for 
about  10  to  12  hours.  The  tin  then  deposits 
upon  the  brass  in  a  very  white  coating. 

*Also  General  Manager,  The  \'anadiiun 
Metals  Co. 


The    well-known    tendency    of    good    tin    to 
lose  its  lustre  and  finally  to  crumble  into  a  fine 
grey  powder  when  kept  in  cold  places  suggests 
to   The  Lancet  the  possibility   of  this   failing 
having  led  to  the  use  of  the  word  "tin"   as 
a  term  of  reproach,  as  in  such  expressions  as 
"a  tin-pot  institution"  or  "a  tin  soldier."    Our 
contemporary  also  comments  upon  the  curious 
analogy  between  sicknesses  in  certain  metallic 
elements    and    disease.     The    susceptibility    of 
tin   to   "cold"   was   pointed    out   in    Tlie   Iron- 
monger of  June  24  (p.  56),  when  it  was  shown 
that  if  tin  is  to  be  protected  effectually  against 
the   ravages  of   cold,   it  should  be  kept  above 
18°   C.     Where  the  temperature  is  below  this 
figure,  the  metal   rots,  and  is  even   infectious, 
for  decaying  tin  in  contact   with   healthy  lus- 
trous tin   soon  spoils   it   and   reduces   it   to   its 
own  unhealthy  state.     A  curious   example  of 
this  is  an  old  tin  vessel  in  the  British  Museum, 
which  has  been  affected  by  the  low  tempera- 
ture of  the  room  and  has  gradually  changed 
into   grey   tin.     The   transformation   was    first 
noticeable  on  the  surface  of  the  metal,  which 
became  coated  with  thin  grey  powder,  and  this 
accelerated  the  velocity  in  the  change  of  the 
good  tin  underneath.     The  question  of   alloy- 
ing  the   tin    with    lead,    such    as    The    Lancet 
suggests  as  a  remedy,  has  not  been  sufficiently 
investigated,  but  the  literature  of  the  subject 
points  to  the  opinion  that  lead  is  affected  by 
temperature      and     it     is     significant  that   in 
Canada,   where    a   particular   kind   of    roofing 
has  been  introduced,  composed  of  glass  in  an 
iron  frame  with  lead  supports,  architects  have 
specified  against  the  use  of  lead.     In  certain 
cases    the   "illness"    of    metallic   elements    has 
been  a  drawback  to  the  use  of  metals  in  in- 
dustrial   and    domestic    applications,    but    for- 
tunately the  disease  usually  yields  to  treatment, 
based  upon  the  diagnosis  of  the  metallurgical 
chemist. — The   Ironmonger. 


Solder  which  has  been  exposed  to  damp  air 
for  some  time  and  become  more  or  less  oxi- 
dized on  the  surface  is  not  as  good  as  fresh 
metal.  It  does  not  run  freely  and  leaves  a 
film  behind  it.  The  oxide  on  the  surface  is 
the  cause  of  this  difficulty. 
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TKe  *'Rojas"   Process  of  Color- 
ing Metals  (Electrochroma). 


One  of  tlic  most  interesting  processes  that 
has  appeared  in  the  scientific  world  for  long 
time  is  that  invented  by  F.  A.  R'ojas  of  the 
Rojas  Electro-Chemical  Co.,  516  West  25th. 
St.,  Xew  York  City.  This  process  has  been 
named  "Electrochroma"  by  him,  the  word 
chroma  being  derived  from  the  Greek  and 
meaning  color. 

By  means  of  this  process,  deposits  or  smnts 
may  be  plated  upon  the  surface  of  any  metal, 
without  previously  plating  it  with  any  other 
metal,  as  nuist  be  done  in  other  coloring  pro- 
cesses. The  deposit  is  produced  upon  the 
cathode  in  the  usual  manner,  but  instead  of 
being  metal,  is  of  the  desired  color.  Any 
desired  shade  may  be  produced,  green,  red 
blue,  brown,  gold  color,  etc.,  etc.  One  of  the 
most  valuable  features  of  the  process  is  the 
fact  that  it  can  be  done  so  rapidly.  From  15 
seconds  to  1  minute  will  give  a  deposit  of  ex- 
traordinary toughness  and  of  the  desired  color. 
It  is  believed  that  the  advantage  of  such  a 
solution  will  be  fully  appreciated  by  platers 
when  it  is  realized  that  several  days  may  be 
consumed  in  producing  a  good  verde-antique 
linish  by  the  corrosion  process  on  copper  or 
bronze. 

The  process  is  not  merely  a  laboratory 
product,  but  is  commercially  successful  and  is 
already  a  valuable  contribution  to  science. 
Xot  only  is  it  adapted  to  the  coloring  of  art 
metal  wares,  lamps,  chandeliers  and  all  kinds 
of  ornamental  objects,  but  has  found  a  direct 
application  in  the  manufacture  of  leaded  glass. 
In  this  instance,  the  glass,  being  a  non-con- 
ductor of  electricity,  is  not  affected  in  any 
way  and  the  lead  is  colored  to  match  the  glass 
or  to  set  it  off  with  some  harmonizing  color. 

The  hardness  and  toughness  of  the  deposit 
is  remarkable  as  it  is  soon  found  that  waxes 
or  lacquers  are  unnecessary  in  its  preservation. 
A  comparison  of  the  process  with  that  of 
the  well  known  corrosion  method  of  produc- 
ing the  verde-antique  finish  indicates  the  great 
value.  In  the  corrosion  process  it  is  possible 
to  produce  the  color  only  on  brass,  bronze  or 
copper  surfaces.  The  results  are  not  uniform 
and  uncertain.  Doing  over  is  unsatisfactory 
and  difficult.  The  color  is  soft  and  lacquer- 
ing is  required.  The  time  is  also  very  im- 
portant factor  as  many  hours  are  consumed. 


When  the  Rojas  process  is  used,  the  deposit 
can  be  put  directly  on  any  metal  without  the 
necessity  of  depositing  a  preliminary  coating. 
Iron,  steel,  copper,  lead,  silver  or  any  other 
metal  can  be  used.  The  results  are  very  uni- 
form and  reliable  and  are  independent  of  at- 
mospheric changes.  Doing  over  is  very  easy 
and  is  rarely  necessary.  The  color  is  so  hard 
that  no  lacquering  is  required  and  the  whole 
operation  consumes  but  a  few  minutes. 


Brass  Tray  Finished  in  Verde=Antique  by  the 
"Rojas"  Process  in  1   Minute. 

The  solution  is  sold  by  the  manufacturers 
ready  for  use  and  from  6  to  10  volts  are  re- 
quired in  the  electrodeposition.  Carbon  an- 
odes are  used.  At  the  present  time  three 
standard  plating  baths  are  sold:  i.  Deposits  a 
hard,  verde  green  color.  When  relieved 
tiirough  to  the  metal  there  is  no  intermediate 
shade. 

2.  This  solution  deposits  a  hard,  black 
bronze  in  one  innnersion  with  a  verde  smut 
over  it.  The  smut  may  be  relieved  to  the  black 
underbody  completely,  or  only  on  the  high 
lights. 

3.  Deposits  at  one  immersion  a  regular 
l)ronze  with  a  verde  smut  over  it.     The  smut 
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is  so  hard  that  it  may  be  brushed  with  a  tam- 
pico  brush  and  left  without  lacquering  or 
waxing.  By  means  of  a  softening  dip,  the 
smut  may  be  relieved  on  the  high-lights.  Thus 
with  this  one  solution,  three  standard  finishes 
may  be  produced :  All  green,  all  bronze,  green 
ground  color  with  bronze  high  lights.  This 
solution  is  recommended  for  general  use. 

Anj-  number  of  pieces  may  be  plated  at  one 
time  in  the  solutions  and  the  operation  is  car- 
ried on  like  an\-  regular  plating  process.  The 
solutions  do  not  deteriorate  and  can  be  used 
continuously  for  any  reasonable  length  of 
time.  It  is  stated  by  the  manufacturers  that 
the  cost  of  doing  work  by  means  of  the  solu- 
tions is  about  one  cent  per  square  foot. 

Secondary  effects  may  be  produced  after 
depositing  the  various  colors  in  the  regular 
solutions.  These  effects  are  obtained  by  means 
of  coloring  dips  into  which  the  smut  is  im- 
mersed after  plating.  By  means  of  this  dip 
practically  every  color  can  be  obtained  and 
this  is  one  of  the  remarkable  features  of  the 
process.  It  will  readily  be  appreciated,  there- 
fore, how  elastic  the  process  is  and  how  it  is 
possible  to  obtain  any  desired  shade  of  color 
on  work  that  will  be  durable  and  permanent. 

The  Rojas  Electrichemical  Co.  has  been  or- 
ganized at  516  West  25th.  St.,  Xew  York  City 
to  market  these  solutions  and  from  whom  in- 
formation can  be  obtained.  The\'  will  be 
pleased  to  demonstrate  their  process  and  will 
be  pleased  to  finish  samples  of  work  sent  in 
to  them  to  show  the  process  to  any  who  may 
wish  to  see  it  at  their  works.  The  present 
officials  of  the  company  are  F.  Arquimedes 
Rojas,  president;  Ralph  B.  Schoonmaker,  vice- 
president;  R.  D.  Schoonmaker,  treasurer;  and 
Carl  S.  Brown,  secretarv. 


A  Simplified  Lead  Plating 
BatH. 


Sal-ammoniac  has  been  shown  to  be  a  better 
addition  agent  for  a  nickel  plating  solution 
than  sodium  chloride  (common  salt)  as  it  has 
a  higher  electrical  conductivity. 


Electrogalvanizing  has  proved  to  be  a  very 
satisfactory  protection  to  iron  and  steel  from 
rust.  It  has  not  been  found  a  competitor  of 
hot-galvanizing  to  any  extent,  but  has  re- 
placed other  metal  coatings  such  as  nickel  and 
copper.  .As  a  protection  against  rust,  how- 
ever, it  has  been  found  far  superior  to  these 
metals. 


While  the  electrodeposition  of  lead  is  not  ex- 
tensively carried  on  there  are  times  when  it 
is  necessary  and,  therefore,  a  satisfactory 
solution  must  be  employed  for  the  purpose. 
The  usual  solution  for  the  electrodeposition 
of  lead  is  made  by  boiling  litharge  (yellow 
oxide  of  lead)  with  a  solution  of  caustic 
potash  for  some  time  until  a  portion  of  the 
oxide  dissolves.  This  operation  is  quite  un- 
satisfactory for  the  reason  that  unless  quite 
a  small  quantity  is  made,  platers  have  no 
facilities  for  boiling  a  solution  of  this  kind 
and  it  cannot  be  done  cold.  To  be  sure,  the 
solution  gives  as  good  results  as  the  one  to 
be  described,  when  properly  made  up,  but  not 
only  is  it  difficult  to  make  up  any  considerable 
quantity,  but  the  amount  of  the  oxide  of  lead 
dissolved  by  the  potash  varies  with  the  tem- 
perature of  the  solution  and  the  length  of 
time  the  boiling  is  carried  on. 

The  following  solution  is  not  a  radical  de- 
parture from  the  preceding  one ;  in  fact,  it 
differs  only  in  the  use  of  acetate  of  lead 
(sugar  of  lead)  in  place  of  the  litharge  (or 
oxide  of  lead),  and  by  the  use  of  this  different 
lead  salt,  it  is  possible  to  make  up  the  solu- 
tion cold.  Sugar  of  lead,  of  course,  is  soluble 
in  cold  water  and  when  added  to  a  potash 
solution,  lead  hydroxide  is  first  formed  as  a 
wliite  precipitate  and  then  dissolved  by  the 
excess  of  lead.  The  solution  is  made  up  in 
the  following  manner : 

Water   i  gallon 

Caustic  Potash  5  oz. 

Sugar  of  Lead  i}^  oz. 

Dissolve  the  sugar  of  lead  in  half  of  the 
water  and  the  caustic  potash  in  the  other  half. 
Then  mix  the  two.  Stir  and  a  w-hite  precipi- 
tate of  lead  hydroxide  will  form.  This,  how- 
ever, is  soon  dissolved  and  a  clear  solution 
results.  If  it  does  not  dissolve  readily  in 
cold  weather,  a  slight  warming  will  soon 
cause  it  to  go  into  solution,  but  this  is  un- 
necessary as  it  dissolves  readily. 

A  clear  solution  is  thus  had  and  w^hich  is 
ready  for  use.  A  piece  of  sheet  lead  is 
used  for  the  anode  and  the  solution  used 
cold.  A  current  of  from  3  to  4  volts  is  nec- 
essary for  the  electro-deposition  of  the  lead 
which  is  just  enough  to  cause  a  slight  evolu- 
tion of  .eas. 


THE     BRASS  ^V^ORLD 


433 


The  first  deposit  of  lead,  which  is  simply 
a  "tlash"  coating,  is  bright,  but  it  rapidly  be- 
comes dead  and  if  carried  on  long  enough  it 
becomes  spongy.  For  this  reason  the  de- 
position cannot  be  carried  on  for  any  length  of 
time  without  taking  out  the  article,  upon  which 
the  lead  has  been  deposited,  and  scratch-brush- 
ing it  with  a  brass  scratch  brush,  in  order  to 
remove  the  spongy  nature  of  the  lead  coating. 
The  article  may  then  be  returned  to  the 
solution  and  another  deposit  put  on.  By 
carrying  this  out  from  time  to  time  a  very 
heavy  lead  deposit  may  be  obtained. 

For  ordinary  purposes,  a  lead  deposit  suf- 
ficiently heavy  may  be  obtained  in  from  5  to 
10  minutes  or  just  before  it  begins  to  be- 
come spongy.  Even  in  a  few  minutes  a  lead 
coating  sufficient  for  some  purposes  can  be 
produced. 


Need  of  Using  a  Large  Quantity 

of  Steel  Balls  in  BurnisK* 

ing  tyy  Tumbling. 


WHy    Fused     Nitrate    of    Silver 
SHould  Be  Used. 


Nitrate  of  silver  is  extensively  used  in  elec- 
troplating and  in  chemistry  and  the  usual 
method  of  making  it  is  to  dissolve  metallic 
silver  or  the  so  called  fine  silver  (.which  js 
simply  pure  silver)  in  dilute  nitric  acid.  When 
■dissolved,  the  solution  is  evaporated  and  the 
nitrate  of  silver  crystallizes  out. 

I'y  redissolving  these  crystals  in  water  and 
evaporating  again,  it  is  possible  to  obtain  them 
pretty  free  from  acid,  but  unless  this  is  done 
and  the  first  crop  of  crystals  are  used  they 
are  quite  acid,  so  nuich  so,  in  fact,  that  they 
camiot  be  used  for  some  operations. 

In  making  test  solutions,  nitrate  of  silver 
is  used  and  it  must  be  pure  and  free  from  acid. 
In  order  to  do  this,  it  should  be  fused.  The 
nitrate  of  silver  crystals  are  placed  in  a 
porcelain  dish  and  heated  until  they  melt.  It 
will  be  found  that  they  melt  down  to  a  clear 
liquid.  No  further  heating  is  required.  Any 
free  nitric  acid  and  moisture  will  be  driven 
off  by  this  heating.  The  nitrate  of  silver, 
when  it  cools  will  be  white  and  pure  and  is 
readily  broken  up  for  use. 

The  fusing  of  nitrate  of  silver  is  so  easily 
accomplished  and  the  fused  material  thus  ob- 
tained is  so  pure,  that  it  is  to  be  recommended 
when  a  good  article  is  desired  and  one  that 
can   be  used   for  every   purpose. 


The  increasing  use  of  steel  balls  for  burnish- 
ing small  metal  goods  by  tumbling  calls  for 
some  remarks  upon  the  necessity  for  using 
a  large  quantity  in  the  process,  as  it  has 
been  discovered  that  there  is  a  strong  tendency 
in  the  trade,  particularly  among  the  smaller 
manufacturers,  to  attempt  to  economise  on 
the  balls  and  use  too  few.  The  result  is  that 
not  only  is  it  difficult  to  obtain  a  good  burn 'sh- 
ed surface  on  the  goods,  but  the  manufactui'^r 
usually  condenms  the  ball  burnishing  process. 

The  theory  of  ball  burnishing  by  tumbling  is 
that  each  ball  acts  like  a  hardened  steel  burn- 
isher and  rolling  over  the  surface  of  the  work, 
actually  burnishes  it.  Unfortunately,  the 
ball  is  not  capable,  on  account  of  lack  of 
pressure,  of  burnishing  as  rapidly  as  a  hand 
burnisher  for  the  reason  that  in  the  latter 
instance,  considerable  pressure  is  brought  to 
bear  upon  the  burnishing  tool  so  that  the 
surface  of  the  metal  is  burnished  down  rapid- 
ly. When  balls  are  used,  however,  the  burn- 
ishing is  naturally  slow  for  the  reason  that 
only  the  weight  of  the  ball  itself  presses 
against  the  surface.  In  order  to  accomplish 
the  necessary  burnishing,  therefore,  the  ball 
must  pass  over  the  surface  of  the  metal  many 
times. 

If  a  small  quantity  of  balls  are  used,  they 
do  not  come  in  contact  with  the  surfaces  of 
the  work  being  burnished  as  often  as  neces- 
sary and  hence  the  burnishing  is  slow.  In 
fact,  if  a  small  cjuantity  only  of  balls  are  used 
it  may  take  so  long  to  accomplish  the  results 
that  the  surfaces  of  the  articles  being  burnish- 
ed coming  in  contact  with  one  another,  instead 
of  with  the  balls,  are  actually  abraded  instead 
of  burnished. 

When,  therefore,  a  large  quantity  of  balls 
are  employed  in  the  tumbling  barrel,  there  is 
a  constant  rolling  of  the  balls  over  the  sur- 
face of  the  work  and  the  burnishing  takes 
place  rapidly.  In  an  establishment  doing  some 
excellent  work  l)y  means  of  steel  balls,  it  is 
custitniary  to  use  about  twice  the  quantity  of 
steel  balls  that  there  is  work  in  the  barrel. 
This  gives  ample  opportunity  for  them  to 
act  on  the  surface. 

Manufacturers  who  are  desirous  of  burnish- 
ing their  metal  goods  by  means  of  steel  I)alls, 
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should  not  attempt  to  economize  too  much  on 
the  steel  balls  as  it  will  be  found  far  more 
economical  in  the  end  to  use  the  quantity 
necessary  for  rapid  and  satisfactory  work. 


An  Improved  Zinc  Coslettizing 
Process. 


An  improvement  in  "Coslettizing"  has  re- 
cently been  patented  by  Thomas  Watts  Cos- 
lett  of  Birmingham,  England.  This  process 
differs  from  that  previously  used  in  that  zinc 
is  employed  in  connection  with  the  phosphoric 
acid.  The  ordinary  process  of  "Coslettizing" 
consists  in  boiling  the  articles  of  iron  or  steel 
in  a  solution  of  phosphoric  acid  and  phosphate 
of  iron  in  water.  Phosphoric  acid  may  be 
used  alone  but  a  longer  time  is  required  in 
order  to  produce  the  coating  as  a  certain 
quantity  of  iron  must  be  in  the  solution  to 
give  the  deposit.  No  electric  current  is  used, 
and  simply  a  boiling  or  heating  operation  is 
carried  on.  By  this  method  a  dead,  black 
coating  is  produced  on  iron  or  steel  which 
protects  it  from  rusting. 

In  the  new  process  previously  mentioned, 
the  following  solution  is  first  made  up : 

Zinc    6  oz. 

Phosphoric  Acid    i  pint 

Water    i  pint 

The  solution  is  warmed  for  dissolving  the 
zinc  and  is  then  known  as  the  "concentrated 
solution."  This  solution  is  then  added  in  the 
following  proportion  to  water  to  produce  the 
solution  intended  for  regular  use : 

Water  i  gallon 

Concentrated  Solution   i  oz. 

For  renewing  the  solution  when  in  use,  J4 
oz.  of  the  concentrated  solution  is  added  to 
each  gallon. 

The  iron  or  steel  articles  to  be  treated  are 
boiled  in  the  solution,  contained  in  an  iron 
kettle,  for  some  time  (usually  about  an  hour) 
and  a  rust-proof  coating  is  obtained  on  the 
surface.  The  process  may  also  be  combined 
with  the  other  in  which  phosphate  or  iron  is 
used  and  a  combination  coating  obtained.  The 
inventor  states  that  an  electric  current  may 
also  be  used  in  the  operation  in  order  to 
hasten  it.  In  this  case,  the  solution  may  be 
used  cold  if  desired.  The  article  to  be  treated 
is  made  the  cathode  and  an  iron  plate  is  used 
as  an  anode. 


Note    on    tHe   Parting   of   Plati- 
num and  Silver. 


The  method  of  parting  the  platinum-silver 
button  (obtained  in  the  assay  of  platinum)  by 
means  of  concentrated  sulphuric  acid,  is  in- 
accurate, says  A.  Steinmann  in  Clieiii.  Zentr., 
because  boiling  concentrated  acid  dissolves 
considerable  quantities  from  platinum  and 
platinum-silver  alloys.  The  loss  is  usually  20 
to  30  parts  per  1000  parts  of  platinum,  but 
may  be  as  much  as  50  parts. 

By  using  slightly  diluted  sulphuric  acid,  the 
silver  can  be  extracted  without  loss  of  plat- 
inum.    The  following  method  is  proposed : 

About  250  mgrms.  of  the  platinum  alloy  are 
mixed  with  silver  (at  least  5  times  the  ciuan- 
tity  of  platinum  present),  copper  and  lead. 
The  quantity  of  copper  to  equal  that  of  the 
platinum.  The  whole  is  then  cupelled  in  a 
muffle  furnace  at  as  high  a  temperature  as 
possible  and  the  button  obtained  fused  from  5 
to  10  minutes.  The  resulting  button  is  then 
rolled  to  a  thickness  of  0.2  mm.  and  heated 
for  15  minutes  with  diluted  sulphuric  acid  (100 
volumes  of  concentrated  acid  to  22  volumes 
of  water)  at  a  temperature  not  exceeding 
240°  C.  The  treatment  with  acid  is  repeated 
twice,  and  residual  platinum  is  washed,  dried 
and  weighed. 


Note  on  E^lectroplating   Stone- 
•ware. 


In  Electrocheiii,  Zeitung,  G.  Strahl  makes 
the  following  remarks  upon  electroplating 
stoneware.  He  says :  "The  difficulty  in  elec- 
troplating stoneware  lies  in  p*-oducing  on  the 
latter  a  durable  conducting  layer.  This  may 
be  effected  by  applying  to  the  ware  a  mix- 
ture of  birch-oil,  asphaltum  petroleum  and 
"gold-graphite",  and  afterwards  burning  in  a 
muffle  to  200°  C.  "Gold-graphite"  is  made  by 
mixing  2  grams  f  pure  gold  chloride  with  10 
grams  of  potassium  cyanide  and  water  and 
adding  i  gram  of  pure  graphite,  and  then 
burning  to  600°  C.  in  a  muffle.  A  mixture 
containing  12  parts  of  "gold  graphite"  to  5 
parts  of  petroleum  is  recommended.  The  final 
burning  of  the  ware  should  be  strongly  reduc- 
ing in  order  to  form  a  carbon  deposit  in  the 
outer  layers  of  the  pottery,  this  being  said  to 
promote  the  tenacity  of  the  metallic  deposit. 
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Some    Bxaznples   of   Curled 

NicKel  Deposits  (NicKel 

Electrotypes). 


Tlie  peeling  of  nickel  deposits  is  usually  at- 
tributed to  lack  of  cleanliness  on  the  surface 
of  the  work  plated,  and  this  is  undoubtedly  the 
cause  in  the  majority  of  instances.  Platers 
do  not  experience  as  much  difficulty  at  the 
present  time,  however,  from  the  peeling  of 
nickel  deposits  as  they  did  years  ago  for  the 
reason  that  they  have  learned  to  keep  the  so- 
lution acid  instead  of  alkaline  with  ammonia. 
If  ammonia  predominates,  however,  the  de- 
posit will  usually  peel  after  it  attains  any 
reasonable  thickness  and  often  while  in  the 
solution. 

A  subscriber  recently  sent  us  some  examples 
of  curled  nickel  deposits  that  are  quite  inter- 
esting on  account  of  the  fact  that  they  are 
heavy  ones  and  on  this  account  are  suitable  for 
indicating  the  curling  phenomenon.  The 
nickel  deposits  were  made  in  the  manufacture 
of  nickel  electrotypes  and  it  was  necessar}-.  on 
this  account  to  make  them  heavv. 


curled  badly.  After  the  solution  had  been 
used  for  some  time,  the  electrotypes  began  to 
curl.  It  had  then  been  in  use  for  about  a 
week.  An  electrotype  shown  as  "B"  is  the 
result  of  the  electrodeposition  in  this  used  so- 
lution. The  manner  in  which  it  curls  should 
be  noticed.  The  solution  was  then  used  for 
some  time  and  the  result  was  even  worse 
than  before.  The  electrotypes  curled  worse 
than  previously.  One  of  them  is  shown  in 
"C". 

The  solution  was  then  rejuvenated  by  the 
use  of  single  nickel  salts  and  neutralizing  the 
excess  of  acid  in  it  with  the  result  that  the 
deposit  was  flat,  although  not  as  good  as  the 
one  olitained  from  the  original  solution.  This 
is  shown  in  "D". 

The  cause  of  the  excessive  curling  of  the 
electrotypes  was  undoubtedly  hydrogen  ab- 
sorption. It  is  a  well  known  fact  that  nickel 
deposits  absorb  hydrogen  gas,  when  it  is  given 
of¥  from  the  surface  of  the  article  plated,  and 
this  hardens  the  deposit  and  renders  it  brittle. 
Hydrogen  gas  is  always  given  off  to  a  greater 
or    less    extent    in    nickel    plating,    but    when 
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Nickel  Electrotypes,  Showing  Curling  Effect  On  Account  of  Solution  Having  Become  Lean  in  Nickel. 


The  solution  used  was  made  up  from  double 
nickel  salts  in  the  usual  manner  and  the  elec- 
trodeposition of  the  nickel  on  a  wax  impres- 
sion begun.  One  of  the  first  electrotypes  made 
is  shown  as  "A"  and  when  removed  from  the 
wax  was  in  a  flat  and  fairly  tough  condition. 
Nickel  deposits,  of  course,  are  not  pliable  like 
copper,  but  the  first  electrotypes  were  much 
softer  than  the  ones  finally  obtained  when  they 


everything  is  going  along  normally,  the  quan- 
tity given  off  is  so  small  as  to  be  practically 
invisible  to  the  eye.  If  the  solution  is  not  in 
good  condition  and  a  strong  current  is  em- 
ployed, then  a  greater  quantity  is  evolved.  In 
the  case  of  the  electrotypes,  the  solution 
worked  all  right  when  tirst  made,  indicating 
that  the  current  strength  was  right  and  the  so- 
lution   in    good    working   condition.      After    a 
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time  the  nickel  deposits  began  to  curl.  The 
solution  had  then  changed  and  this  change  was 
as  follows : 

In  the  manufacture  of  electrotypes,  metal  is 
deposited  very  rapidly,  and  in  the  case  of 
nickel,  usually  more  rapidly  than  the  anodes 
feed  the  solution,  particularly  when  too  small 
a  number  of  anodes  are  used.  The  result  is 
that  the  nickel  in  the  solution  becomes  ex- 
hausted, sulphuric  acid  is  set  free  and  sul- 
phate of  ammonia  becomes  predominant. 
Under  these  conditions,  the  nickel  deposits 
rather  slowly,  much  gas  is  given  off  from  the 
surface  of  the  deposit  and  the  nickel  absorbs 
hydrogen  and  becomes  brittle  and  curls.  This 
is  particularly  true  when  it  is  found  that  the 
nickel  is  depositing  rather  slow  and  the  cur- 
rent strength  is  increased.  The  hj-drogen  gas 
given  off  is,  accordingly,  increased  and  a 
brittle,  curled  deposit  results. 

To  "doctor"  a  nickel  solution  that  gives  a 
curled  deposit,  the  following  method  should  be 
adopted :  The  free  acid  is  neutralized  by  the 
use  of  nickel  carbonates  (plastic).  This  will 
form  nickel  sulphate  and  add  nothing  else  to 
the  solution.  When  this  has  been  done  and 
the  solution  neutralized,  there  will  be  no  need 
of  adding  anything  else  as  the  solution  itself 
has  been  brought  back  to  its  original  state  by 
the  nickel  carbonate.  No  single  salts  w-ill  be 
required  as  they  are  formed  by  the  nickel  car- 
bonate and  free  sulphuric  acid  in  the  solution, 
reacting  with  one  another  and  forming  nickel 
sulphate   (single  salts). 


Effect    of     Temperature     Upon 
tHe  Ductility-  of  Zinc. 


In  the  Prochiiiiatioii  of  the  Royal  Society. 
85,  191 1.  W.  B.  Hains  describes  experiments 
made  to  determine  the  effect  of  temperature 
upon  the  ductility  of  metallic  zinc.  The  re- 
sults of  the  experiments  are  as  follows : 

Co:r.mercial  zinc  wires,  containing  a  small 
proportion  of  lead,  were  fixed  vertically  in  a 
bath  of  castor  oil  and  stretched  by  a  weight 
applied  to  the  upper  end  by  means  of  a  pul- 
ley ;  a  cathetometer  being  used  to  measure  the 
extension  of  the  wire.  At  each  temperature, 
the  rate  of  extension  was  calculated  from 
observations  for  several  loads  ranging  up  to 
the  breaking  stress. 

It  was  found  that  lictween  80°  and  90° C. 
(176°  and  I94°F),  the  metal  becomes  re- 
markably   soft :    as   soft,   in    fact,   as    it    is   at 


iSO^C  (302"^".).  At  a  few  degrees  above  90°C 
(176T),  a  hardening  of  the  zinc  sets  in, 
which  is  so  rapid  that  at  iio°C  (23o°F),  the 
behaviour  is  comparable  with  that  at  30°  C. 
(86°F.).  There  is,  however,  great  brittleness 
at  this  lower  temperature.  From  iio°C. 
(230° F.)  onward,  there  is  a  regular  softening 
as  the  temperature  rises,  up  to  200°C.  (392°F.) 
and  probably  at  least  up  to  25o°C.  (482°F.). 
This  hardening  in  the  region  of  100°  C. 
(2i2°F.)  takes  some  time  to  develop.  The 
effect  of  heating  the  wire  to  temperatures  above 
I20°C.  (248° F.)  and  then  cooling,  is  to  dimin- 
ish greatly  its  tenacity  and  ductility,  through 
the  induction  of  a  crystallize  structure.  It 
can  be  restored  to  its  former  condition  by 
hammering.  Experiments  on  bars  of  pure 
zinc  failed  to  show  these  changes  in  the  region 
of  ioo°C.  (2i2°F.).  the  only  pecularity  being 
tlie  hardening  in  the  region  of  200° C. 
(39-'°F.). 


Cupro-Vanadium    and    A.lu* 
xnino-Vanadiuxn. 


As  we  have  received  numerous  requests  for 
information  in  regard  to  the  copper  and 
vanadium  alloys,  together  with  prices  for  same 
we  take  pleasure  in  herewith  publishing  a 
letter  from  the  Vanadium  Sales  Company, 
Frick  Bldg.,  Pittsburgh,  Pa.,  who  are  now  pro- 
ducing alloys  of  copper  and  vanadium  and 
aluminum  and  vanadium  : 

Editor : 

Beg  to  acknowledge  receipt  of  your 
letter  of  the  22nd.  requesting  price  of  an  al- 
loy of  copper  and  vanadium  running  from  5 
to  10  per-cent  of  vanadium,  and  replying 
thereto  wish  to  advise  that  we  do  not  make 
any  alloy  of  these  two  metals  running  10  per- 
cent in  vanadium.  \\'e  have  an  alloy  known 
as  cupro-vanadium  which  contains  from  2  to 
5  percent  of  vanadium,  and  which  sells  for 
?i.50  per  pound    gross. 

We  also  make  an  alloy  for  application  to 
non-ferrous  metals,  known  as  alumino-vana- 
dium.  which  runs  about  10  per-cent  in  vana- 
dium.   The  price  of  this  alloy  is  $1.50,  gross. 

Awaiting  your  further  commands,  beg  to 
remain, 

Yours  respectfully, 
J'AXADIUM  SALES  COMPAXY 
OF  AMERICA. 
Pittsburg,  Pa.,  Xov.  25,  1911. 
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D\iral\imirk"  and  Its  Pro- 
perties. 


One  of  the  new  aluniinmn  alloys  that  has 
appeared  on  the  other  side  of  the  water 
within  the  past  year,  is  a  material  called  "Du- 
raluniin".  It  has  created  a  large  amount  of 
interest  in  England  and  on  the  Continent ;  but 
owing  to  misinformation  about  it  in  the  United 
States,  the  wrong  impression  has  already  been 
created  here. 

Let  it  be  understood  that  "Duralumin"  is 
not  used  for  castings,  but  is  made  only  in  the 
form  of  sheet,  rods  and  wire  and  tubes.  The 
manufacture  of  this  material  involves  a  special 
process  of  hardening  it  in  the  above  forms 
and  this  constitutes  the  secret  of  manufacture. 
The  strength  of  the  rods  and  sheets  are  much 
higher  than  can  be  obtained  on  ordinary  alum- 
inum or  aluminum  alloys. 

"Duralumin"  is  now  being  placed  on  the 
American  market  by  the  American  Duralumin 
Company,  Hanover  Bank  Bldg.,  Xew  York 
City  who  will  supply  all  grades  of  material. 
They  have  supplied  us  with  the  following  in- 
formation in  regard  to  the  strength  and  phys- 
ical properties  of  the  material : 
Quality  Tensile  Strength 

Lbs.  Sq.   In. 

H   51,530  to    80,640  

A    58,240  to    89,600  

B    62,720  to    96,320  

C    64,960  to  100,800  

D    64,960  to  103,040  

The  two  figures  given  for  the  tensile 
strength  are  those  of  the  hard  and  soft  mate- 
rials. The  elastic  limit  of  the  hard  material 
is  always  much  higher  in  proportion  to  its 
tensile  strength.  For  example,  the  ultimate 
strength  of  "H"  hard,  with  a  breaking  load  of 
64,960  lbs.,  would  have  an  elastic  limit  of 
about  49,280  lbs.  per  sq.  in. 

The  specific  gravity  of  "Duralumin"  is  2.8 
and  I  cubic  inch  weighs  1.623  oz.  The  co- 
efficient of  expansion  of  all  grades  of  the 
material  is  0.000023.  The  melting  point  is 
650°  C. 

The  effect  of  acid  on  "Duralumin"  is  given 
as  follows.  The  metal  was  soaked  for  one 
week : 

Hot  Dilute  Sulphuric  .Acid   3-34%  Loss 

Cold  Dilute  Sulphuric  Acid   1.52%  Loss 

Cold  Cone.  Sulphuric  Acid  3-4%  Loss 

Cold  Cone.  Xitric  .Acid 1.07%  Loss 

Cold  Dilute  Xitric  .-\cid  0.71%  Loss 


Examples  of  Duralumin  Products. 

Elastic  Limit  Elong.  Hardness* 


31-360 
33.600 
35.840 
38,080 


25% 

209^ 

19% 

.18% 

i8^'f 


98 
109 
118 
I -'3 
125 


"Duralumin"  in  the  form  of  sheet  spins 
well,  but  requires  special  annealing  and  re- 
hardening.  The  -American  Duralumin  Co,  is 
not  equipped  for  this  process  at  the  present 
time. 

"Duralumin"  is  non-magnetic  and  mercury 
does  not  affect  it.  Its  resistance  to  corro- 
sion to  ordinary  sea-water  is  extraordinary. 
-A  test  of  75  days  duration  of  different  qual- 
ities of  "Duralumin"  showed  no  corrosion 
whatever,  while  aluminum,  under  similar  con- 
ditions showed  a  loss  of  50%.  It  is  stated  that 
the  material  does  not  crvstallize. 


The  aluminum-bronzes  and  the  tin-bronzes 
can  be  increased  in  tensile-strength  by  quench- 
ing in  water  at  a  red  heat.  It  is  probable  that 
all  the  non-ferrous  alloys  are  so  affected,  but 
experiments  have  not  been  made  to  determine 
it. 


*Rrinell  Test. 
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"Trisalytes,"  tKe  New  Salts  for 

tHe  £lectrodeposition 

of  Metals. 


A  new  class  of  salts  for  the  electrodeposi- 
tion  of  metals  has  lately  made  its  appearance 
upon  the  American  market.  They  are  called 
"Trisayltes"  from  the  fact  that  they  are  triple 
salts  of  the  metal  to  be  plated  with  sodium 
cyanide.  It  is  well  known  in  chemistry  that 
triple  compounds  of  stable  composition  are 
quite  common  and  are  as  readily  made  as  the 
double  or  single  salts.  Heretofore,  however, 
they  have  not  been  used  in  electroplating.  The 
advantage  of  these  triple  salts  is  that  they 
can  be  made  of  uniform  quality  that  will  al- 
ways be  of  the  same,  identical  composition, 
and  they  are  free  from  chlorides  which  are 
often  objectionable  in  a  plating  bath.  By  the 
use  of  these  triple  salts,  errors  caused  b}'  the 
addition  of  incorrect  proportions  of  the  in- 
gredients is  eliminated  so  that  the  plating  so- 
lution will  remain  constant  and  uniform  in  its 
composition  and  insure  uniform  results  in 
plating. 

The  following  table  shows  the  amount  of 
metal  contained  in  the  "Trisalyte"  salts  as 
manufactured  : 


greatly  increased.  The  baths  can  be  readily 
revived  by  the  addition  of  Trisalytes  without 
the  precipitation  of  objectionable  salts. 

Directions  for  Preparing  Plating  Solutions  by 
Means  of  "Trisalytes". 

The  fundamental  rule  for  all  electro-plating 
well  known  to  all  platers  is,  that  the  surface 
of  the  goods  to  be  electroplated  must  be  thor- 
oughly cleaned,  before  they  are  introduced  into 
the  bath.  Trisalyte  baths,  as  also  electrolytic 
baths  made  up  with  cyanide  from  older  recipes, 
can  be  restored  completely  with  a  quantity  of 
Trisah'te  in  proportion  to  the  degree  of  their 
exhaustion. 

COPPER  SOLUTION.  For  heavy  and 
also  light  plating  of  all  metals  and  sizes  for  a 
bath  of  25  gallons. 

Copper  Trisalyte  10  lbs. 

Water,  cold  25  gallons 

Temperature  of  bath  15-20°  C.  or  60-70°  F. 
Voltage  for    a    distance    of    6    inches    from 
anodes  to  goods : 

For  Iron,  3  volts. 
For  Zinc,  3^  volts. 

Change  of  voltage  for  each  2  inches  anode- 
distance  0.30  volts. 


Copper  Trisalyte  always  contains  24-25%   Metallic  Copper 

Zinc  ■■  '■  "  18-19%   "  Zinc 

Gold  "  ••  "  4o7c   ''  Gold 

Silver  "  "  "  30%   "  Silver 


Some  of  the  advantages  of  these  salts  are 
the  following: 

1.  Safety.  With  the  use  of  Trisalytes  the 
disagreeable  and  often  dangerous  fumes 
are  entirely  eliminated.  Trisalytes  are  abso- 
lute!}' safe  to  handle  and  use. 

2.  Simplicity.  As  Trisalytes  are  readily 
soluble  in  either  warm  or  cold  water  the  usual 
elaborate  preparations  are  unnecessary.  It  is 
only  necessary  to  add  the  proper  proportion  to 
water  to  obtain  a  colorless  bath  of  maximum 
purity  and  conductivity. 

3.  Uniformity.  Trisalytes  are  invariably  of 
the  same  chemical  composition  so  that  the 
metal  contents  of  the  bath  can  be  readily  reg- 
ulated. Thus,  also,  errors  arising  from  the 
addition  of  incorrect  proportions  of  ingre- 
dients to  the  bath  are  eliminated. 

4.  Economy.  Not  alone  are  Trisalyte  baths 
cheaper  in  cost  but  as  the  metal  is  drawn  more 
freelv  from  the  anodes  the  life  of  the  baths  is 


The  quantity  of  Copper  Trisalyte  in  above 
bath  can  be  increased  up  to  23  lbs.  in  order  to 
obtain  quicker  working.  For  iron  and  lead 
goods,  also  lead  alloys,  an  addition  of  4J/2  lbs. 
sulphite  of  sodium  (dry)  and  2^4  lbs.  car- 
bonate of  sodium  is  of  advantage. 

As  anodes,  preferably  electrolytic  copper  or 
of  other  pure  copper  are  to  be  used.  If  after 
working,  the  anodes  become  covered  with  a 
thick  green  mud,  cynaide  of  sodium  129%  has 
to  be  added  to  the  bath.  A  light  coating  of 
this  mud  on  the  anodes  may  stay  while  work- 
ing. 

BRASS  SOLUTION.  For  a  brass  bath  of 
25  gallons  for  large  or  small  sized  goods. 

Copper  Trisalyte  1 1       lbs. 

Zinc  Trisalyte 5J^  lbs. 

Water,  cold  25      gallons 

Aqua  Ammonia     25%     (Ac- 
cording to  shade  wanted)  yi-iVi  lbs. 

Temperature  of  bath :  15-20°  C,  or  60-70°  F. 
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Voltage  at  an  anode    distance    of  6    inches 
from  anodes  to  goods  : — 
For  Iron,  3  volts. 
For  Zinc,  3^2  volts. 

Change  of  voltage  for  each  inches  anode- 
distance  0.25  volts. 

For  anodes  soft  cast  brass  or  soft  sheet 
brass  has  to  be  used,  containing  70  parts  elec- 
trolytic copper  or  other  pure  copper  and  30 
parts  electrolytic  zinc  or  pure  zinc. 

If  the  anodes  become  covered  with  a  thick 
green  mud  after  some  time,  cyanide  of  sodium, 
129%  has  to  be  added  to  the  bath.  A  very 
light  formation  of  mud  on  the  anodes  may 
stav  during  workir.g. 

For  brass  plating  of  goods  of  iron,  lead  and 
lead-alloys,  an  addition  of  41/2  lbs.  sulphite  of 
sodium  (dry)  and  2y^  lbs.  carbonate  of  sodium 
(dry)   is  of  advantage. 

BRONZE  SOLUTION.  For  a  bronze  so- 
lution of  25  gallons  for  large  or  small  work: 

Copper  Trisalyte  14  lbs. 

Zinc  Trisalyte    4  2/2,  lbs. 

Water,  cold  25  gallons 

Aqua  Ammonia 7  ozs. 

Temperature  of  bath  15-20°  C  or  60-70°  F. 

Voltage  at  a  distance  of  6  inches  from  anode 
to  goods  : — 

For  Iron,  2.9    volts. 
For  Zinc,  3.25  volts. 

Change  of  voltage  for  each  2  inches  anode- 
distance  o.io  volts. 

As  anodes,  those  of  soft  cast  brass  are  used, 
consisting  of  85  parts  electrolytic  copper  and 
15  parts  of  electrolytic  zinc  (or  other  pure 
copper  and  zinc.) 

Bronze  baths  also  need  an  addition  of  cyan- 
ide of  sodium  129%,  if  the  anodes  get  covered 
with  a  thick  mud. 

By  changing  above  proportions  of  Copper- 
Trisalyte  and  Zinc-Trisalyte  all  shades  can  be 
ol)tained  from  the  lightest  brass  to  the  darkest 
tombac. 

I'urthermore,  by  changing  or  regulating  the 
voltage  by  the  bath  current  regulator,  using 
higher  or  lower  voltage,  lighter  and  darker 
shades  can  be  obtained  in  both  brass  and 
bronze  baths.  The  size  of  anodes  in  copper, 
zinc  and  bronze  baths  should  always  be  equal 
to  the  surface  of  the  goods.  The  given  volt- 
age is  meant  for  this. 

These  formulas  have  been  practically  tested 
and  can  l)e  taken  as  types.     Of  course,  accord- 


ing to  the  electrolytic  facilities,  practical 
changes  can  be  made. 

ZINC  SOLUTION.  A  good  zinc  solution 
is  obtained  by  dissolving 

Zinc  Trisalyte    13  lbs. 

Water,  cold  25  gallons 

Temperature  of  bath  15-20° C.  or  60-70°  F. 

For  goods  of  cast  iron  an  addition  of  4% 
lbs.  sulphite  of  sodium  (dry),  2^4  lbs.  carbo- 
nate of  sodium  (dry)  and  lY^  lbs.  of  ammonia 
(0.910)   is  of  advantage. 

Regarding  the  voltage,  the  same  rules  are  to 
be  followed  as  for  Copper-Trisalyte. 

For  anodes,  electrical  zinc  or  pure  refined 
zinc  has  to  be  used.  If  there  is  no  longer  suf- 
ficient cyanide  in  the  bath,  which  can  be  no- 
ticed by  a  coating  on  the  anodes,  cyanide  of 
sodium,  129%  has  to  be  added  from  time  to 
time. 

GOLD  SOLUTION  FOR  LIGHT  PLAT- 
ING. Zinc  and  tin  goods,  also  alloys  are 
preferably  copper  plated  before  gold  plating. 

Zinc  and  tin  goods,  also  alloys,  are  suitably 
copper-plated  before  gold-plating. 

Gold  Trisalyte   (40%  Fine  Gold)      1.4  ozs. 

Phosphate  Sodium  c.p   8.4  ozs. 

Cyanide  of  Sodium  129% 1.6  ozs. 

Water,  Condensed  or  Boiled  ...     5     gals 

Temperature  of  bath  120-160°  F. 

Voltage  at  a  distance  of  6  inches  from  anode 
to  goods  ;  abt 3  volts 

Change  in  voltage  for  each  2  inches  dis- 
tance       0.1  volts 

GOLD  SOLUTION  FOR  HEAVY  PLAT- 
ING. Zinc,  tin  or  lead  alloys  should  be  copper 
plated  before  gilding. 

Gold  Trisalyte  2.4  ozs. 

Phosphate  Sodium,  c.p  6.7  ozs. 

Cyanide  of  Sodium  129% 1.6  ozs. 

Water,  Condensed  or  Boiled  ....     5     gals 

Temperature  of  bath  120-140'  F. 

Voltage  at  a  distance  of  6  inches 
to  goods    2.5  volts 

Change  of  voltage    for    each    2 
inches  distance    0.15  volts 

Size  of  anodes  about  1/3  larger  than  surface 
of  goods. 

For  Gold-Trisalyte  baths  it  is  advantageous 
to  use  anodes  of  fine  gold. 

It  is  also  possible  to  use  platinum  or  carbon 
anodes.  l)ut  it  is  better  to  wrap  the  carbon  in 
a  bag  of  colorless  raw-silk. 

The  surface  of  the  carbon  anode  should  be 
I  J  times  larger  than  the  surface  of  the  goods. 
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and  at    the    same  time    voltage    has    to  be    in- 
creased to  about  3  vohs. 

If  the  gold  anodes  turn  to  a  dark  discolor- 
ation, while  working, 

Cyanide   of    Sodium    129% 
has  to  be  added  carefully  and  gradually. 

The  consumption  of  gold  has  to  be  compen- 
sated from  time  to  time  with  Gold  Trisalyte, 
in  case  platinum  or  carbon  anodes  are  used. 
When  gold  anodes  are  used,  it  is  not  necessary 
to  restore  the  gold  in  the  bath  as  often. 

Gold-Trisalyte  baths  give  brilliant  deep 
shades  for  mat  gold  as  well  as  for  bright  gold, 
and  also  for  antique  gold  provided  that  the 
voltage  is  correct. 

It  has  to  be  considered  that  higher  voltage 

gives  darker,  and  lower  voltage  lighter  shades. 

With  above  Gold-Trisalyte  baths,  very  good 

results   are   also   obtainable   with   the   dipping 

process  (190-212°  temperature  of  bath). 

For  strong  and  quick  working  increase  the 
quantity  of  tine  gold  to  0.14  ozs.  tine  gold 
(equal  to  0.35  ozs.  Gold  Trisalyte)  per  quart. 
This  strong  gold  bath  is  also  very  suitable  for 
contact-plating,  with  zinc  sticks  if  from 

0.06-0.14  ozs.  Cyanide  of  Sodium  1297© 
is  added  to  per  qt.  of  the  bath. 

Combinations  of  Gold-Silver  and  Copper- 
Trisalyte  in  the  bath  enable  us  to  obtain  the 
most  different  variations  in  color. 

So  by  an  addition  of  Copper-Trisalyte,  in 
different  proportions,  to  the  pure  gold  bath, 
any  kind  of  red  gold  can  be  obtained ;  by  addi- 
tion of  Silver-Trisalyte  all  kinds  of  green 
gold,  and  by  addition  of  silver  and  Copper- 
Trisalyte  a  pink-gold  color. 

SILVER  SOLUTION.    For  light  plating  of 
all  metals. 
Silver  Trisalyte   (30%  Fine    Silver)    13.5    ozs. 

Water,  Boiled  or  Distilled,  Cold   5  gals 

Temperature  of  Bath 60-70°  F. 

Voltage  at  6  inches  distance  between 

anode  and  goods   2  volts 

Change  of  voltage  for  each  2  inches 

distance    0.3  volts 

Anodes  of  fine  silver  have  to  be  used.  If 
the  anodes  get  black  by  using  after  a  certain 
time  or  if  muddy  sediments  are  formed  at 
normal  voltage, 

0.06-0.14  Cyanide  of  Sodium  129% 
has  to  be  added  carefully  per  each  qt.  of  bath. 
Baths  made  up  with    Silver    Trisalyte    can 
also  be  used  without  electric  current,  i.  e.,  for 
the  so-called  dii)ping  process,  if 


0.14-0.27  oz.  Cyanide  of  Sodium  129% 
is  added  for  each  qt.  of  the  bath.     In  this  case 
the  temperature  is  about  194°  F. 

SILVER  SOLUTION  for  heavy  plating  of 
copper,  brass,  German-silver  and  similar  arti- 
cles, as  well  as  brass  plated  iron,  zinc,  antimo- 
nial-lead,  britannia-metal,  etc. 

Silver  Trisalyte    2  lbs.     2  ozs. 

Water,  Distilled  or  Boiled,  Cold  5  gals. 

Temperature  of  bath   60-70°  F. 

Voltage  at  an   anode  distance  of 

6  inches   1-5  volts 

Change  of    Voltage    for    each    2 

inches    distance   between   anode 

and  goods   0.5  volts 

Other  rules  same  as  above  mentioned,  for 
light  plating. 

SILVER  SOLUTION  for  light  plating  by 
Weight. 

Silver  Trisalyte 3  lbs.      6  ozs, 

\\'ater,  Distilled  or  Boiled,  Cold  5  gals. 
Temperature  of  bath  60-70°  F. 

The  "Trisalyte"  salts  for  plating  have  been 
used  in  Germany  for  a  sufficiently  long  time  to 
thoroughly  demonstrate  their  value.  They 
are  now  being  manufactured  in  the  United 
States  by  the  Roessler  &  Haaslacher  Chemical 
Co.,  100  William  St.,  New  York  City.  The 
salts  of  copper  and  zinc  "Trisalyte"  are  put  up 
in  I  lb.,  5  lb.,  10  lb.,  25  lb.  and  100  lb.  tins, 
while  the  silver  and  gold  salts  are  sold  in  i  oz., 
2  oz.,  4  oz.  and  l:,rger  sized  bottles. 


Foundry  Patterns. 

At  a  meeting  of  the  Lancashire  Branch  of 
the  British  Foundrymen's  Association  at  Man- 
chester on  November  4,  Mr.  T.  R.  Schofield 
read  a  paper  on  "Pattern  Making  to  Modern 
Requirements."  Developments  in  the  engineer- 
ing trade  and  the  need  for  interchangeability 
of  parts  of  machine  tools  had  made  it  neces- 
sary to  produce  castings  of  the  greatest  in- 
tricacy and  precision.  It  was  therefore  neces- 
sary, the  lecturer  said,  to  consider  the  position 
in  which  the  pattern-shop  stood  to  these  de- 
velopments. Patterns  had  been  regarded  as 
dead  money.  This  was  true  in  a  certain  sense ; 
but  it  was  no  reason  for  assuming  an  attitude 
of  grudging  intolerance  towards  the  pattern- 
shop  and  neglecting  its  claims  to  be  properly 
equipped  on  modern  lines.  The  pattern-shop 
and  the  foundry  should  be  considered  to- 
gether, and  apparent  econi>mies  in  tlie   former 
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weighed  against  their  effect  in  tlie  fonndry- 
The  surface-table,  the  angle-plate,  and  the 
scribing  block  were  indispensable  for  marking 
out  castings  in  the  fitting-shop.  The  surface- 
table  should  be  as  big  as  possible.  It  often 
happened  that  for  want  of  appliances  in  the 
pattern-shop,  while  the  casting  was  set  out  in 
the  most  rigid  manner,  the  pattern,  on  whose 
accuracy  the  casting  depends,  was  built  up  and 
set  out  in  the  crudest  way.  Again,  the  lathes 
provided  should  be  well  up  to  date,  for  turn- 
ing occupies  a  good  deal  of  time  of  the  pat- 
tern maker.  A  long  time  ago,  some  evil  genius 
decided  that  any  apology  for  a  lathe  was  good 
enough  for  the  pattern-maker,  and  this  tra- 
dition still  held  in  many  places.  A  circular- 
saw  bench  of  suitable  design  should  be  added 
to  the  equipment,  and  would  help  materially 
to  keep  down  the  cost  of  the  patterns.  In 
analysing  pattern  work  the  lecturer  distin- 
guished the  principal  elements  as  follows  :^ 
(i)  Design  of  pattern  to  most  suitable  method 
of  making  casting:  (2)  cutting  up  and  pre- 
paration of  timber;  (3)  setting  out  and  build- 
ing up:  (4)  turning  of  circular  portion  of  pat- 
tern; (5)  hand  work  of  paring  and  carving 
with  chisels  and  gouges;  (6)  rounding  off, 
sandpapering,  filleting,  &c.  With  regard  to 
the  first  point  the  lecturei  thought  that  the 
foundry  foreman  should  be  consulted,  as  the 
man  likely  to  know  best,  whether  the  pattern 
should  be  cored,  whether  parts  should  be  lunsc 
or  m;  (le  fast  with  a  covering  core  up  to  the 
joint  face,  whetlier  drawbacks  would  Ije  neces- 
sary, &c.,  &c.  An  intelligent  use  of  the  dimen- 
sion saw  was  valuable  in  the  getting  out  of  the 
timber.  In  regard  to  the  importance  of  finish- 
ing a  pattern  Mr.  Schofield  pointed  out  that  a 
■moulder  respected  a  decent  jvattern  and  treated 
it  more  carefully  merely  because  of  its  ap- 
pearance.— TItc   Iroiiiitoiiycr. 


THe  Difficulty  of  Plating 
A.luxninuxn. 


When  metallic  nickel  is  heated  in  an  atmos- 
phere of  hydrogen  gas  to  a  temperature  above 
its  melting  point,  the  gas  is  absorbed  in  a  con- 
siderable amount,  and  upon  cooling,  it  is  ex- 
pelled again.  As  much  as  12  times  the  vol- 
ume of  tlie  nickel  may  be  e.xpelled.  This  fact 
has  a  bearing  upon  the  difficulty  in  obtaining 
sound  nickel  or  nickel  alloy  castings.  Gas  i.=; 
absorbed  during  melting  and  expelled  upon 
solidifying  leaving  the  casting  porous. 


Nothing  has  ever  bothered  the  electro- 
plater  like  aluminum.  Up  to  the  present  time, 
successful  electroplating  has  not  been  ac- 
complished, although  many  processes  have 
been  brought  out  from  time  to  time.  The  dif- 
ficulties are  twofold ;  First,  when  cyanide  sol- 
utions are  used  for  plating  it,  blisters  are  sure 
to  form  and  these  seem  to  grow  so  that  finally 
the  whole  layer   of  the   deposit  peels   off.     In 


Nickel    Plated    Aluminum   Sheet,  Showing   Peeling    of 
the  Deposit  When  Bent. 


the  case  of  nickel,  blisters  do  not  form  but 
it  is  difficult  to  obtain  the  necessary  adherence 
of  the  nickel  deposit  to  the  aluminum.  In 
fact,  it  may  be  said  to  be  impossible  with  our 
present  knowledge. 

In  the  illustration  herewith  shown  is  a 
sheet  of  aluminum  that  has  an  apparently  good 
coating  of  nickel  on  it.  In  fact,  the  deposit 
looked  well  and  buffed  to  a  good  color,  but 
when  the  sheet  was  slightly  bent,  the  nickel 
peeled  off  as  shown.     The  adherence  between 
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the  nickel  and  aluminum  was  very  weak.  This 
weakness  is  manifest  in  all  deposits  and  is  ap- 
parently caused  by  the  oxidation  of  the  alumi- 
num in  the  air.  Oxide  of  aluminum  being  white 
is  not  detected,  but  it  forms  whenever  the  sur- 
face is  exposed  to  the  air. 

The  sheet  herewith  illustrated  was  submit- 
ted to  us  by  a  plater  who  believed  that  he  had 
succeeded  in  nickel  plating  aluminum,  but  the 
illustration  indicates  that  he  has  not  been 
completely  successful.  Even  with  an  apparent- 
ly good  deposit,  peeling  will  take  place  after  a 
time,  although  the  deposit  may  not  be  bent  at 
all. 

The  electroplatiing  of  aluminum  is  not  a 
difficult  proposition  when  the  simple  covering 
of  the  metal  is  only  to  be  considered,  but  to 
produce  a  deposit  that  will  adhere  and  last  has 
not  vet  been  done. 


Bristol's  Frictionless  InK  Type 
Recording  Instrtxment. 


THe  Mantxfacttire  of  Oxygen 
Gas. 


A  British  oxygen  company  states  that  it  has 
decided  to  erect  an  oxygen  factory  in  Sheffield, 
where  it  is  considered  the  growing  demand  for 
oxygen  in  connection  with  metal  cutting  war- 
rants this  extension.    When  the  Sheffield  plant 
is  completed  the  company,  which  in   1908  had 
only    three    factories    (London,    Birmingham, 
and  Manchester),  \v'\\\  possess  eight  factories 
in  the  United  Kingdom,  all  situated  in  centers 
where  the  demand  for  oxygen  is  important — 
at    London     (\\'estminister    and    Greenwich), 
Birmingham,  CardifY,     Manchester,     Sheffield, 
Newcastle,    and    Glasgow.      These    extensions 
are  entirely  due  to  the  demand  for  cheap  oxy- 
gen in  connection  with  oxyacetylene  welding 
and   oxygen    metal   cutting.     In   view    of    the 
heavy  freight  charges  on  gas  cylinders     con- 
veyed by  rail,  it  is  obvious  that  local  sources 
of  supply  must  tend  to  reduce  the  price     of 
oxygen  to  the   consumer.     All   the   company's 
plants  are  of  the  modern  liquid-air  type,  pro- 
ducing oxygen  of  a  high  degree  of  purity,  and 
when  the  Sheff.eld  plant  is  in  operation  their 
total  output  will  be  about  200,000  cubic  feet  a 
day.     This  supply  is  largely  in  excess  of  the 
present  demand,  but  it  is  anticipated  that  this 
quantity  may  ultimately  be  required  if  the  use 
of   oxygen    for   metal    cutting   extends.        The 
present  average  price  of  oxygen,  supplied  in 
cylinders,  for  industrial  purposes  is  about  £2 

($973)  per  cubic  feet,  but  reductions  are  ex- 
pected if  the  demand  increases. — Daily  Consu- 
lar Report. 


An  illustrated  description  of  Bristol's  paten- 
ted semi-transparent  smoked  chart  recorder 
has  been  previously  published  and  although 
these  recorders  are  fundamentally  simple  in 
their  construction  and  hundreds  are  in  daily 
service  there  has  been  a  call  for  a  recorder 
in  which  the  record  is  made  with  ink.  To  meet 
the  demand  for  a  frictionless  ink  type  re- 
cording instrument  to  parallel  the  smoked 
chart  recorder  as  near  as  possible  in  funda- 
mental   simplicity    and    accurately    to    record 


jbescv 


Fig.  1.    Recorder  Ready  for  Operating. 

fractions  of  milli  volts  and  adapted  for  use  as 
a  recording  electric  pyrometer,  the  instrument 
illustrated  herewith  has  been  developed  and 
placed  upon  the  market  by  The  Bristol  Com- 
pany of  Waterbury,  Conn. 

These  instruments  have  beei.  thoroughly 
tested  out  in  practical  service  for  two  years 
past,  and  are  the  result  of  several  years  of 
study  and  experience  with  an  original  *paten- 
ted  design  of  a  frictionless  ink  recorder  using 
a  hinged  electrical  movement  carrying  a  re- 
taining receptacle  for  marking  fluid  which 
extends  over  the  path  of  the  recording  tip  and 
is  provided  with  means  for  periodically  mak- 
ing contact  with  the  source  of  marking  fluid 
and  the  chart. 


*Patcnted  bv  Wm.  H.  Bristol  April  13  JOOQ. 
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Fig.  I  shows  the  recorder  ready  for  operat- 
ing. 

Fig.  2  is  an  interior  view  showing  the  gal- 
vanometer movement  case  hinged  to  the  back 
of  the  instrument  and  carrying  the  inking  pad 
in  front  of  the  recording  arm. 

Fig.  3  shows  the  sensitive  electrical  move- 
ment swung  to  one  side  for  convenience  in 
removing    the    record    and    inserting    a    fresh 


Fig.  2.    Interior  View  with  Galvanometer  Case 
Hinged  to  Back. 

chart.  A  capillary  gold  tube  open  at  both  ends 
is  carried  at  the  end  of  the  recording  arm  at 
right  angles  to  the  surface  of  the  chart.  The 


inking  pad  is  suspended  from  the  case  of  the 
electrical  movement  and  is  curved  to  corres- 
pond with  the  arc  covered  by  the  motion  of 
the  end  of  the  recording  arm. 

When  the  movement  is  swung  back 
into  its  operating  position  as  shown  in  Fig. 
2  the  recording  arm  can  swing  free,  accomo- 
dating itself  to  the  position  corresponding  to 
the  delicate  current  which  is  to  be  measured. 
The  clock  which  revolves  the  chart  at  the  de- 
sired speed  also  automatically  presses  the 
inking  pad  toward  the  chart  every  ten  sec- 
onds, bringing  one  end  of  the  capillary  tube 
into  contact  with  the  chart  and  the  opposite 
end  simultaneously  into  contact  with  the  ink- 
ing pad.  A  line  dot  of  ink  is  left  on  the 
chart  and  the  capillary  tube  is  replenished  with 
ink  from  the  pad.  The  recorder  thus  carries  a 
constant  supply  of  ink,  and  its  perfect  balance, 
which  is  very  important,  is  always  maintained. 
The  electrical  movements  used  in  these  re- 
corders are  made  especially  for  the  purpose  by 
the  Weston  Electrical  Instrument  Co. 

Although  the  most  important  applications 
of  these  recording  instruments  have  been  for 
pyrometers,  they  have  also  been  used  for  elec- 
trolytic research,  recording  voltmeters,  and 
recording  shunt  ammeters. 


A  Ne^v   Brictueting   Material 
for  Smelting. 


Fig.  3.     View  with  Sensitive  Electrical  .Movement 
Swung  to  One  Side  for  Inserting  Fresh    Chart. 


.\  new  process  for  briqueting  materials  for 
smelting  has  recently  been  patented  by  Ma.K 
Glass  of  Vienna,  .Austria-Hungary.  The  ap- 
plication is  more  particularly  in  the  smelting 
of  copper  bearing  material  that  is  rather  rich 
in  metal,  such  as  grinding,  chips  etc. 

The  material  is  first  treated  with  sal-am- 
moniac in  solution  so  that  all  portions  are 
covered.  .-\  •,%  solution  is  employed  and  looo 
parts  of  the  material  are  mi.xed  with  lo  parts 
of  the  solution.  The  mass  is  then  mixed  with 
quicklime  and  heated  to  about  212°  F  slowly, 
after  pressing  in  tlie  briqueting  press  in  the 
usual  manner. 

The  theory  of  the  process,  the  inventor 
says,  is  tliat  cupric  oxide  is  formed  on  the 
surface  of  the  metal  which,  in  connection  with 
the  lime  acts  as  a  binder.  The  calcium 
chloride,  in  connection  with  the  excess  of 
lime,  also  forms  an  efficient  binder.  Such 
briquets,  of  course,  are  to  be  smelted  in  the 
usual  blast  furnace  for  the  productiDU  of 
copper. 
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TKe  Way   TKings   are    Done    ii» 
England. 


In  our  own  country  trade-mark  or  patent 
infringers  are  simply  required,  when  beaten 
in  tlie  Courts  to  pay  a  specified  sum  of  money 
and  cease  infringement.  In  England,  a  pub- 
lic apology  is  demanded.  The  following  will 
indicate  how  far  this  is  carried  in  the  case 
of  two  concerns  who  infringed  the  trade-mark 
of  "Delta-Metal".  The  matter  is  of  interest 
as  indicating  how  the  case  is  settled  without 
going  to  the  Courts.     As  far  as  known  there 


Notes  on  tKe  Peeling  and  Curl- 
ing' of  NicKel  Deposits. 


K.  Engemann  in  Zeitschrift  fiir  Electro- 
chemie  describes  some  experiments  upon  the 
cause  of  the  peeling  of  nickel  deposits  and  has 
arrived  at  some  interesting  results.  He  says : 

"The  tendency  of  electrolytic  nickel  to  de- 
tach itself  from  the  electrode  in  thin  layers 
is  usually  due  to  the  presence  of  traces  of  iron. 
From  acid  solutions  of  pure  nickel  sulphate 
and  chloride,  quite  firm  deposits  are  obtained 
even   at  a  low^   temperature   and   a  high   cur- 


rs    RANKINE  COCKWNE  i  COMl'ANV,  LTI>. 
THE  DELTA  METAL  COMPANY    Ltd 


APOLOGY. 


ToThe  DELTA  METALCOMPANY,Ltd.,ofLondon&  Birmingham, 

Incorporated  under  the  Companies  Acts,  and  havin*;  their  Hegistered  Office  at 
Iielln  Works.  East  Greenwch,  Ix)niJon.  S.E 

WHEREVS  WE  RANKINE  COCKAYNE  &  COMPANY,  Ltd..  of  Recent 
Brass  Koundrv.  in  U  ntiiick  Street,  Liverpool,  have  on  various  occasions  sup- 
plied as  •  DELTA  METAL,"  Metal  which  was  not  manufactured  by  or 
obtained  from  you,  and  you  have  pointed  out  to  us  that  our  doinK' so  was  an 
infringement  of  your  trade  mark  and  other  rights  in  the  term  "  DELTA 
METAL,"  and  have  intimated  your  intention  of  commencing  legal  proceedings 
atainst  us  in  respect  of  such  infringement, 

i\SV  \\HERE\S  you  have  consented  to  refrain  from  t,iking  such  legal  pro- 
ceedings in  consideration  of  our  siKning  this  Apology  for  Dublication.  and  paying 
lou  the  sum  of  FIFTY  POUNDS  by  way  of  nominal  Damages,  together  with 
further  sums  In  respect  of  your  costs  and  the  expense  of  advertising  this 
Apology,  which  sums  have  been  paid  by  ua.^ 

NOW  WE.  the  said  Rankine  Cockayne  4  Company.  Limited,  HEREBY 
APOLOGISE  to  you  Tbe  Delta  Metal  Company.  Limited  for  having  infringed 
your  rights  in  manner  atmve  stated,  ana  undertake  in  future  not  to  repeat  the 
infringements  of  which  you  have  complained,  or  to  apply  the  name  "  DELTA 
METAL  "  or  "  DELTA  "  in  any  way  to  Metal  not  manufactured  or  supplied  by 
you  A-ND  we  further  agree  that  you  shall  be  at  liberty  to  publish  this  Apology 
as  you  may  think  proper. 


DATED  this      Seventeenth     day   of 
thousand  Nine  hundred  and  Ten. 
PASSED  under    the  Common   Seal   of  the  said   Rankii 
Cockayne  ii  Company,  Limited,  in  the  presence  of 
(SignedJ  W.  COCKAYNE, 
(Signed)  F,  COCKAYNE. 
(Signed)  A,  H.  COCKAYNE,  Seerttary. 


nber,    One 


Directors. 


DELTA 


THE  r;n;.MI>:GHAM  GUILD,  LiMULD 


APOLOGY. 

ToThe  DELTA  METAL  COMPANY,  Ltd. .of  London  &  Birmingham, 

incorporated  under  the  Companies  .'.els.  and  having  their  Registered  Office  at 
Delta  Wo  ks,  E.ist  Greenwich,  London,  S,E, 

WHEREAS  WE,  THE  BIRMINGHAM  GUILD,  Limited,  of  i:  Great  Cha 
Street  lAirmincham  have  fupp'ied  -'oods  stated  to  Ix?  made  ' 
SILVER  BRONZE  "  an.i  "  DELTA  METAL  No.  IV,"  which  w. 
of  metal  answering  those  descriptions,  and  you  h.ive  pointed  out 
sodoin"  WIS  an  infring.-.Tipnt  of  vour  trade  mark  and  other 
terms"  DELTA"  and  "  DELTA  METAL,"  and  have  intimated  ) 
ofcnmrnencine  legal  proceedings  aiiainst    us   in    respect  of   such  infringement, 

AND  W'HEUEAS  you  have  consented  to  refrain  from  taking  such  legal  pro- 
ceedings  in  consideration  of  our  signing  this  Apology,  and  paying  you  a  faulE 
of  Money  by  way  of  nominal  damages  and   costs,   which  sum  has  been  paui 

'"now  we,  the  said  Tbe  Birmingham  Guild,  Limited.  HEREBY  APOLOGISE 
to  you  The  Delta  Metal  Company,  Limited,  for  having  inadvertently  infringed 
your  rights  in  manner  above  stated,  and  undertake  in  future  not  lo  re.oeat  the 
infringements  of  which  vou  have  complained  or  to  "PPlv  in  infring  raent  of 
your  rights  the  name  "  DELTA  METAL  "  or  "  DELTA  in  any 
not  manufactured  or  supplied  by  you  under  those  descripuon; 
furl  her  agree  that  you  shall  beat  liberty  to  publish  this  Apo.og 
think  proper. 

DATED  this  Third  day  of  May,  1011 

(Signed)  C,  A,  LLEWELYN    ROBERTS,')    Dirccfori. 
(Signed)  R,  HL'GH  ROBERTS,  / 

(Signedi  R,  HUGH  ROBERTS,  Scciclarn. 


have  never  been  any  similar  cases  in  the 
United  States  where  public  apology  has  been 
demanded  in  this  manner.  The  subjoined 
apologies  were  taken  from  a  recent  number 
of  a  leading  English  periodical  in  which  they 
appeared  as  an  advertisement. 


Phosphor-bronze  makes  the  best  spring 
metal  for  the  reason  that  it  is  not  as  apt  to 
crystallize  in  service  as  yellow  brass. 


Brass  is  usually  rolled  in  oil.  In  other 
words,  the  sheet  is  coated  with  oil  before  it 
goes  through  the  rolls.  The  object  is  to  re- 
duce the  power  required  in  rolling  as  it  has 
been  found  that  the  presence  of  the  oil  greatly 
reduces  it.  Metals  rolled  dry  have  a  much 
better  surface  than  those  rolled  in  oil  and 
some  consumers  specify  "dry-rolling"  for 
their  product.  Much  greater  power  is  then 
required  and  rolling  mills  do  not  like  to  roll 
metal  in  this  manner. 


rent  density.  In  ammoniacal  solutions,  how- 
ever, the  stripping  is  still  marked  even  in  the 
absence  of  iron. 

When  iron  is  present  in  the  solution,  it 
separates  more  rapidly  than  the  nickel,  so  that 
the  first  layers  contain  more  iron  than  the 
later  ones.  It  is  found  that  all  conditions 
which  are  favorable  to  the  stripping  are  those 
which  cause  the  lack  of  uniformity  in  the 
ratio  iron :  nickel  in  successive  layers  of  the 
cathode  metal. 

Low  acidity  and  low  temperature  of  the 
electrolyte  increase  the  tendency  to  strip, 
while  a  gradual  rise  in  current  density  first 
tends  to  promote  and  then  retard  stripping. 
The  hardness  of  electrolytic  nickel  does  not 
depend  to  any  considerable  extent  on  the  use 
of  the  sulphate  rather  than  the  chloride,  but 
the  flexibility  is  greater  when  the  sulphate  is 
used.  Increase  in  the  acidity  of  the  electro- 
lyte, or  the  addition  of  a  sodium  salt  causes 
an  increase  both  in  hardness  and  flexibility, 
when  the  other  conditions  are  the  same. 
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A  New  Form  of  Tilting  Furnace 
for  Brass  Rolling  Mill  >VorR. 


A  new  form  of  tilting  furnace  which  is 
particularly  applicable  to  the  casting  of  brass 
in  metal  molds  in  the  manner  practiced  in 
brass  rolling  mills,  has  been  patented  (U.  S. 
Patent  1,008,406,  Nov.  14,  191  ^  by  Merrill 
Davis  of  Watertown,  X.  Y.,  and  the  patent 
has  been  assigned  to  James  B.  Wise  of  the 
same  city,  the  well  known  manufacturer  of 
plumbers'  brass  goods. 


Fig.  1.    Front  View  of  the  Furnace. 

The  furnace  has  been  designed  to  obviate 
the  difficulty  heretofore  experienced  in  tilting 
furnaces  in  pouring  into  stationary  molds,  such 
as  those  employed  in  casting  brass  for  rolling. 
These  molds  are  made  of  cast-iron  and  are 
long  and  narrow.  As  the  ordinary  tilting  fur- 
nace rests  upon  trunnions,  the  spout,  through 
which  the  metal  is  poured,  describes  an  arc  of 


Plan  View  of  Furnace. 


a  circle  when  the  metal  runs  into  the  mold. 
This  fact  renders  it  impossible  to  pour  in  the 
ordinary  manner  unless  a  basin  is  used  or 
some  device  for  moving  towards  or  from  the 


furnace  is  had.    Brass  manufacturers  have  not 
seen  their  way  clear  to  do  this. 

In  the  invention  herewith  described,  the 
furnace  is  mounted  on  trunnions,  but  is  pro- 
vided with  a  lifting  device  of  an  ingenious 
nature,  so  that  the  furnace  may  be  poured 
into  a  mold  in  the  same  manner  that  would 
be  carried  out  with  a  crucible  when  poured 
with  tongs.  This  furnace  is  shown  in  Figs. 
I,  2  and  3.  In  Fig.  i  an  upright  front  view 
is  shown,  while  in   Fig.  2  is  illustrated  a  plan 


Fig.  3.     Furnace  Raised  Ready  for  Pouring. 


view.  In  Fig.  3  the  furnace  raised  and  iir 
pouring  position  is  shown.  It  is  mounted  on 
wheels  so  that  it  may  readily  be  moved  from 
place  to  place  and  poured  without  the  neces- 
sity of  using  a  ladle. 

Xo  claim  is  made  upon  the  fuel  used  in  the 
furnace  and  any  kind,  the  inventor  says,  may 
lie  employed.  The  tilting  is  accomplished  by 
means  of  a  combined  hydraulic  and  compressed 
air  mechanism  in  which  the  actuating  means 
is  the  compressed  air,  but  instead  of  water  in 
the  hydraulic  chamber,  nil  is  used.  The 
mechanism  used  to  raise  and  tilt  the  furnace 
is  arranged  so  as  to  he  very  readily  operated 
by  the  melter  and  the  pouring  of  the  metal 
into  the  mold  is  then  rendered  positive.  It 
is  claimed  that  the  pouring  of  the  metal  into 
molds  may  be  accomplished  with  the  same  de- 
gree of  accuracy  that  is  obtained  in  pouring- 
from  a  crucible.  If  desired,  the  furnace  may 
also  be  used  for  pouring  sand  molds. 
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£.liminatins  Risers  on  Castings. 

In  order  to  allow  for  the  shrinkage  in  cast- 
ings of  all  kinds  it  is  necessary  to  have  a 
"feeder."  In  the  case  of  small  castings,  the 
gate  acts  as  a  feeder.  Heav}-  castings  require 
risers.  In  either  case,  the  principle  is  the 
same.  The  gate  or  risers,  being  of  greater 
volume  than  the  casting  itself,  remain  liquid 
longer  so  that  when  the  casting  cools,  it  draws 
from  it  and  is  fed.  Some  metals  require 
ver\'  heavy  risers  and  manganese-bronze  or 
aluminum-bronze  are  examples.  Others,  such 
as  the  tin-bronzes  frequently  may  be  cast 
without  risers,  on  account  of  the  less  shrink- 
age, but  wherever  heavy  portions  are  situated 
it  is  always  wise  to  put  them  on  or  there  may 
be  a  depression  on  the  surface  of  the  casting, 
or  a  cavity  inside  which  will  never  be  found 
imtil  the  machine  work  is  done  upon  it. 

Robert  F.  Lamont  of  Chicago,  111.,  has  re- 
cently patented  a  method  of  eliminating  risers 
on  castings  and  describes  same  as  follows : 

"It  is,  of  course,  necessary  in  order  to  pre- 
vent the  occlusion  of  gases  within  the  molten 
metal  and  the  consequent  weakening  of  the 
casting  that  free  exit  for  the  gases  should  be 
provided.  This  object  has  not  hitherto  been 
completely  obtained  in  practice  because  in 
order  to  prevent  the  waste  of  metal  and  also 
the  increased  cost  of  removing  the  sprue  or 
riser  from  the  casting  it  has  been  customary 
to  restrict  both  the  number  and  area  of  the 
escape  apertures  as  much  as  possible  consist- 
ent with  a  fairly  free  vent  for  the  occluded 
gases. 

My  invention  proceeds  upon  the  theory  of 
providing  adequate  and  ample  escape  for  the 
gases  and  this  I  do  by  making  the  vent  of 
practically  uniform  cross-section  from  end  to 
end  and  then  embedding  in  the  wall  of  the 
mold  at  the  inner  end  of  the  escape  opening 
a  perforated  body  of  silicious  material,  the 
area  of  the  perforations  being  adequate  to 
permit  the  free  escape  of  the  gases,  while  the 
material  constituting  the  perforated  body  com- 
ing in  contact  with  the  hot  metal  will  chill  the 
latter  and  prevent  its  rise  within  the  cavity. 

Therefore  one  of  the  objects  of  my  inven- 
tion is  the  provision  of  means  whereby  cast- 
ings may  be  made  in  properly  vented  molds 
without  the   formation  of   risers. 

In  carrying  out  my  method  I  prepare  the 
mold  which  is  to  receive  the  casting,  providing 
a  liberal  number  of  vent  holes  therein.  These 
vent    holes    are    then    covered    at    their    inside 


^ 


ends  with  a  perforated  body  of  silicious  ma- 
terial. These  openings  permit  the  escape  of 
the  gases  but  when  the  molten  metal  reaches 
the  vent  it  contacts  the  area  of  cold  material 
and  is  chilled  or  "freezes"  without  any  por- 
tion thereof  tising  into  the  vent  hole.  After 
the  casting  is  sufficiently  hardened  or  set  it  is 
removed  from  the  sand  and  it  will  be  found 
that  the  perforated  body,  being  preferably  com- 
posed of  core  compound,  has  practically  disin- 
tegrated and  the  casting  is  left  substantially 
smooth  and  without  the  usual  riser  which 
would  have  to  be  removed  by  sawing  or  other 
means.  As  will  be  seen,  by  my  novel  means, 
the  molds  are  well  vented  and  the  loss  in  metal 
and  the  cost  of  removing  the  risers  is  elim- 
inated. 

I  have  shown  in  the  accompanying  drawings 
the  application  of  my  novel  method  and  ap- 
paratus to  a  mold  for  forming  cast  steel  side 
frames,  but  it  will  be  understood  that  it  may 
be  applied  to  the  production  of  castings  in 
general. 

While  my  invention  is  adapted  for  use  in 
the  manufacture  of  small  castings,  it  is  also 
particularly  advantageous  when  applied  to  the 
manufacture  of  large  castings;  that  is,  cast- 
ings weighing  in  some  instances  many  tons, 
and  which  may  be  of  such  design  that  if  vent- 
ed and  a  riser  formed  at  the  proper  location 
in  the  mold  for  the  most  advantageous  results 
it  will  be  impossible  or  very  difficult  to  remove 
the  riser  after  the  casting  is  formed.     As  will 
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be  understood,  these  risers  on  large  castings 
contain  a  large  amount  of  metal  and  must 
necessarily  be  sawed  from  the  casting  and 
unless  the  casting  can  be  placed  in  the  saw 
the  removal  of  the  riser  is  difficult.  There- 
fore my  invention  can  be  applied  to  the  man- 
ufacture of  such  castings  in  a  most  advanta- 
geous manner ;  that  is,  the  mold  may  be 
vented  at  its  proper  points  to  secure  the  best 
results  and  the  risers  formed  where  they  can 
be  easilv  removed." 


A    L'd.rge    Installation   of   Steel 
RacKs. 


What  is  perhaps  one  of  the  largest  instal- 
lations of  steel  racks  has  just  been  made  by 
the  Johnston  Harvester  Company  in  their 
plant  at  Batavia,  X.  V.,  and  will  be  used  for 
the  storage  of  their  many  and  various  pat- 
terns. This  equipment,  consisting  of  72  units 
length,  (360  Lin.  ft. )  was  made  by  the  Berger 
Manufacturing  Company  in  their  works  at 
Canton,  Ohio. 

Some  idea  of  the  size  of  the  installation 
may  be  gathered  from  the  fact  that  each  one 
of  these  72  units  is  40  inches  deep,  60  inches 
wide  and  11  feet  6  inches  high,  giving  each 
unit  a  shelf  area  of  200  square  feet,  and  a 
total  area  for  the  entire  system  of  14,400 
square  feet. 


The  stipulations  were  that  each  shelf  should, 
be  capable  of  bearing  a  load  of  250  lbs.  mak- 
ing a  total  capacity  of  3,000  lbs.,  for  each 
unit.  This  would  mean  that  the  entire  system 
would  be  capable  of  sustaining  a  grand  total 
of   216,000  lbs. 

Large  as  these  hgures  are,  the  system  in 
reality  develops  a  capacity  far  exceeding  these 
stipulations — much  more  than  they  will  ever  be 
called  upon  to  sustain. 

This  large  equipment  of  steel  racks  for 
pattern  storage  shows  a  decided  trend  towards 
better  shop  and  factory  equipment.  Steel  bins, 
shelving  and  racks  have  indeed  many  con- 
spicuous advantages  over  the  old  wooden  con- 
struction, being  proof  against  fire  and  rodents, 
they  cannot  rot  as  wooden  shelving  is  almost 
certain  to  do,  and  in  addition,  the}'  afford 
much  greater  storage  capacity,  for  the  same 
floor  area. 

With  these  advantages  it  is  small  wonder 
tiiat  steel  bins,  shelving,  and  racks  are  com- 
ing rapidly  to  be  considered  a  most  essential 
part  of  the  equipment  of  the  modern  shop 
and  factory. 

In  addition  to  this  large  order  of  patterw 
shelving  mentioned  The  Berger  Manufactur- 
ing Company  have  also  furnished  the  John- 
ston Harvester  Company  35  hoppers  and  18 
core  oven  doors  for  use  in  their  foundrv. 


Steel   Racks  Installed   b>    the  14erK<.-r  .\Uk.  C«i.  <it  Canton.  Ohiii  n>r  Molding  PalUriis  at   the  Works  of  the 

John.son  Harvester  Co.,  Bata\  ia.  N.  Y. 
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Questions  and  Ans^vers. 


Question  Xo.  1074.  We  are  mailing  \ou  a 
sample  of  a  casting  of  a  brass  handle  which 
we  hnd  difficult  to  make.  The  prongs  of  the 
handle  must  be  bent  over,  after  being  slotted, 
and  the  mixture  we  are  using  breaks  when  we 
do  this.  W't  have  tried  several  mixtures  with- 
out success.  Can  you  suggest  a  mixture  of 
yellow  brass  that  will  do  it? 

Answer.  The  mixture  you  are  using  con- 
tains lead  which  causes  the  brittleness.  If  you 
leave  the  lead  out  you  will  have  no  difficulty. 
The  following  mixture  will  give  good  results  : 

Copper     70  lbs. 

Zinc    30  lbs. 

Aluminum     2  oz. 

Question  No.  1075.  I  am  troubled  with  my 
nickel  plated  work  pitting.  What  I  am  plat- 
ing is  cheap,  cast-iron  shears  and  when  buffed 
the  pits  show  badlv.  I  have  thrown  away  the 
old  solution,  thinking  it  might  be  the  cause, 
and  then  made  up  a  new  one  from  double 
nickel  salts.  The  result  is  better  but  not  sat- 
isfactory. I  have  never  used  anything  but 
double  nickel  salts  in  my  solution  and  have 
usually  found  that  there  would  be  no  pitting. 
What  can  be  used  for  stopping  the  pitting? 

A)tsu'er.  You  will  find  boracic  acid  excel- 
lent for  stopping  the  pitting.  Use  about  5  oz. 
of  boracic  acid  to  each  gallon  of  nickel  solu- 
tion. You  will  have  to  boil  the  solution  to 
dissolve  the  boracic  acid  it  is  but  slightly  sol- 
uble when  cold.  It  is  very  efficacious  in  stop- 
ping the  pitting  of  steel  work. 

Question  Xo.  1077.  What  kind  of  molds 
are  used  for  casting  pure  nickel  to  be  rolled, 
and  should  there  be  any  particular  lining  on 
the  mold? 

Aiiszi'er.  Cast-iron  molds  are  used  for 
casting  pure  nickel  and  are  the  same  as  those 
employed  in  casting  brass  for  rolling.  You 
will  need  no  coating  on  th^  mold  except,  per- 
haps, when  the  molds  are  new,  to  rub  a  little 
dry  graphite  on  the  face.  This  will  obviate 
the  sticking  of  the  nickel  to  the  mold.  You 
will  have  to  have  the  molds  rather  hot  when 
the  nickel  is  poured  in  as  it  is  very  apt  to 
chill. 

Question  Xo.  1078.  What  would  you  rec- 
ommend for  a  French-gray  on  silver  plated 
mesh  bags? 

Answer.  You  will  find  nothing  more  sim- 
ple and  satisfactorv  for  this  work  than  liver  of 
sulphur.  Use  3  oz.  of  liver  of  sulphur  to  i 
gallon  of  water  and  use  quite  warm,  but  not 
boiling.  A  temperature  of  about  120-150  de- 
grees F.  is  quite  satisfactorv.  birst  give  your 
mesh  bags  a  fairly  heavy  coating  of  silver  (a 
flash  coating  will  not  do  as  it  will  come  off 
in  the  liver  of  sulphur  dip)  and  then  oxidize 
in  the  liver  of  sulphur  dip.  Then  scratch- 
brush  and  finally  relieve  with  punicc.  The 
mesh  bags  should  then  be  lacquered.  The 
black  produced  by  the  liver  of  sulphur  is  quite 
tenacious  and  hangs  to  the  silver  well.  This 
method  is  the  one  used  more  than  any  other 
for  French-gray  work  as  it  is  cheap,  easy  to 


work,   does   not    fade,    and   wears    remarkably 
well. 

Question  Xo.  1079.  Will  you  kindly  ad- 
vise me  whether  you  know  of  any  chemical 
process  for  case-hardening  sheet  copper?  I 
know  that  copper  has  been  hardened  mechani- 
cally by  rolling  or  drawing,  but  wish  to  know 
whether  there  is  a  cnemical  process  which  will 
case-harden  the  metal.  I  have  reference  parti- 
cularly to  sheet  copper.  So-called  "case- 
hardened"  sheet  copper  gaskets  are  found  on 
the  market  and  what  I  would  like  to  know  is, 
whether  these  gaskets  are  actually  case-hard- 
ened like  iron  or  steel. 

Answer.  As  far  as  we  know,  copper  has 
never  been  case-hardened.  The  same  treat- 
ment that  is  applied  to  steel,  that  is  by  apply- 
ing or  heating  in  potassium  cvanide,  heating 
in  bone,  leather,  or  other  substances  employed 
for  the  purpose,  does  not  have  any  effect  on 
the  copper  and  it  is  left  as  soft  as  before 
treatment.  The  only  method  of  hardening 
copoer  is  by  rolling  or  drawin?^.  There  is  a 
process  of  so-called  case-hardening  brass  and 
coating  the  surface  with  pure  tin  and  then 
bronze,  which  is,  in  reality,  an  alloying,  b}' 
heating  red  hot  so  that  the  tin  alloys  with  the 
copper  and  forms  a  hard  skin  on  the  metal. 
This  process  cannot  very  well  be  applied  to 
sheet  copper  as  it  would  change  the  color  and 
be  difficult  to  apply.  It  is  seldom  used  and  is 
difficult  to  apply  uniformly.  We  have  never 
heard  of  its  being  employed  on  sheet  metals, 
but  onh-  castings.  Bronze  dies  have  oc- 
cassionally  been  hardened  in  this  manner. 

Question  Xo.  1080.  I  have  a  hot  cyanide 
copper  solution  that  stands  from  21  to  25  de- 
grees Beaume'  and  plate  cast-iron  in  it  that 
has  been  tumbled  bright  in  leather.  The  cast- 
iron  is  not  cleaned  at  all  before  plating,  but  the 
hot  copper  solution  is  relied  upon  to  clean  and 
plate  at  the  same  time.  Have  done  good  work 
in  from  7  to  10  minutes  for  the  past  two 
years,  but  now  the  solution  will  not  clean  the 
work  well  and  gives  off  a  gas,  while  the  plat- 
ing is  going  on,  that  is  almost  unbearable.  I 
add  more  cyanide  and  the  anodes  coat  over 
and  the  gas  comes  off  w^orse.  The  anodes 
clean  up  very  bright  as  soon  as  the  work  is 
taken  out.  If  I  add  a  good  quantity  of  c^^anide 
the  anodes  turn  a  slate  color  when  they  are 
not  running.  Have  put  nothing  in  the  solu- 
tion but  cyanide  for  a  year.  What  is  the 
cause  of  the  trouble? 

Answer.  There  are  two  things  the  matter 
with  your  copper  solution. 

1.  It  is  old  and  full  of  foreign  and  inert 
salts. 

2.  It  is  lacking  in  copper. 

Hot  copper  solutions  age  very  rapidly  and 
the  potassium  cyanide  is  changed  to  cyanate 
and  then  to  carbonate,  both  of  which  are  more 
or  less  injurious  w-hen  present  in  large  quan- 
tities as  they  undoubtedly  are  in  your  solu- 
tion.     In    the    best    regulated    establishments 
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doing  hot  coppering,  it  is  customary  to  throw 
nwaY-  a  certain  proportion  of  the  solution,  at 
stated  periods  and  replace  with  new.  In  this 
manner  the  solution  is  prevented  from  aging. 
We  know  of  concerns  that  throw  away  some 
of  their  hot  solutions  every  week.  A  pail  or 
two,  depending  upon  the  size  of  the  solution. 
Your  solution  is  too  old.  We  should  either 
throw  away  all  of  it  and  make  up  new  or  r 
^ood  portion  of  it,  at  least,  and  replenish  witli 
new.  The  copper,  of  course,  can  easily  be  ad- 
ded in  the  form  of  carbonate  of  copper.  Hot 
solutions  deposit  copper  so  rapidly  that  the 
anodes  do  not  feed  the  solution  proportionate- 
lyand  carbonate  of  copper  must  be  added  from 
time  to  time  to  allow  for  it. 

Question  No.  1081.  We  are  having  trouble 
with  our  red  brass  and  phosphor-bronze  cast- 
ings. The  red  brass  castings  always  come 
•dirty  on  the  top.  The  phosphor-bronze  cast- 
ings seem  to  be  blistering  around  the  core.  We 
are  using  all  good  metal.  Can  you  give  us 
a  reason  for  this  trouble  and  advise  us  how 
to  overcome  it? 

.-liisii'er.  Your  red  brass  is  apparently 
oxidized  in  melting  and  contains  so  much 
oxide  (dross)  that  it  flows  in  with  the  metal 
We  suggest  the  use  of  a  small  quantity  of 
phosphor-tin  or  phosphor-copper  for  remov- 
ing it.  A  small  quantity  onlv  should  be  used 
as  a  larger  amount  will  cause  pin-holes  in  the 
casting  when  zinc  is  present  in  the  metal  as 
it  is  in  your  red  brass.  Add  from  i  to  2  oz. 
only  of  the  phosphor-tin  or  phosphor-copper 
as  this  is  sufficient.  Add  when  the  metal  is 
melted  and  while  in  the  tire  and  then  allow 
to  remain  a  few  minutes  after  stirring  to  act. 

The  difficulty  with  your  phosphor-bronze 
may  l)e  the  use  of  too  much  phosphorus  as 
this  will  cause  blowholes  (which  you  call 
blisters)  and  the  remedy  is  tO  use  less  phos- 
phorus. It  is  a  very  common  fault  in  mak- 
ing phosphor-bronze  to  use  too  much  phos- 
phorus. The  amount  of  phosphorus  con- 
tained in  the  mixture  should  not  run  over 
o.25'/f  and  0.10%  is  usually  better.  If  zinc  is 
present  (it  should  not  be  used  in  a  regular 
phosphor-bronze)  then  an  extremely  small 
-quantity  only  can  be  used.  The  addition  of 
phosphorus  to  the  bronzes  containing  zinc 
causes  pin-holes  in  the  casting  unless  the 
amount  is  kept  down  to  o.oi  or  0.02  per-cent 
(from  I  to  2  oz.  of  phosphor-tin  or  phosphor- 
copper). 

Qi'ESTiox  Xo.  1082.  I  am  having  trouble 
with  my  nickel  anodes.  The  surface  seems  to 
soften  and  layers  of  nickel  will  drop  off.  At 
the  bottom,  they  seem  to  crumble  away  and 
sometimes  will  split  at  the  sides.  Please  tell 
nie  what  the  trouble  is. 

.hiszi-er.. .  Anodes  that  are  not  cleaned  fre- 
quently will  usually  wear  away  unevenly,  but 
we  should  say  tiiat  there  is  a  possibility  of 
anodes  having  been  poorly  cast.  Xickel  anodes 
tliat  have  not  been  poured  at  the  right  heat  fre- 
quntly  show  unevenness  in  structure  which 
will  result  in  the  anodes  wearing  away  un- 
-evenly.     Anode  makers  rarely  have  this  diff- 


culty  at  tlie  present  time,  but  now  and  then 
an  error  will  occur  in  casting  with  the  re- 
sult previously  mentioned.  It  would  be  im- 
possible to  say  positively  that  this  was  the 
trouble  without  actually  seeing  the  anodes. 

UuESTiox  No.  1083.  I  am  making  some 
brass  heaters  that  are  to  stand  the  test  of 
250  lt)s.  per  sq.  in.  and  some  of  them  sweat 
and  others  are  cracked.  I  would  like  to  get 
a  mixture  which  would  stand  the  pressure.  I 
have  400  on  my  hands  now.  The  mixture  I 
am  usuing  is  87%  copper,  7%  tin  and  4%  zinc. 
I  would  like  to  know  what  the  trouble  is. 

Anszver.  Possibly  vour  castings  are  not 
sufficiently  thick  for  the  purpose  and  advise 
investigat'ing  this  matter.  We  also  suggest  the 
addition  of  lead  to  your  mixture  and  using  less 
zinc.  The  more  zinc  there  is  in  a  mixture,  the 
dirtier  the  castings  as  zinc  always  produces 
dross.  You  must  bear  in  mind  the  only  use  of 
the  zinc  is  to  produce  sound  castings  and  also 
cheapen  the  mixture,  but  as  you  do  not  desire 
to  cheapen  the  mixture,  then  you  can  add  less 
without  any  difficulty.  A  less  quantity  will 
give  you  all  the  soundness  that  can  be  ob- 
tained in  a  greater  quantity.  We  suggest  the 
following : 

Copper   89% 

Tin   7% 

Lead   2% 

Zinc    2% 

The  lead  is  useful  in  metal  to  stand  pressure 
as  it  seems  to  "fill  up  the  pores"  and  prevent 
leakage.  The  use  of  about  i  or  2  oz.  of  phos- 
phor-tin or  phosphor-copper  in  the  mixture 
(used  after  the  metal  is  melted)  will  act 
benetically  and  give  a  cleaner  metal.  Use  no 
greater  quantity,  however,  ^r  it  will  cause 
other  difficulties  in  the  way  of  pin-holes. 

QuESTiox  Xo.  1084.  I  wish  to  deposit  sil- 
ver to  a  thickness  of  3/64  of  an  inch  and  re- 
tain a  smooth  surface.    Can  it  be  done? 

.hiswer.  This  will  depend  upon  the  charac- 
ter of  the  work,  but  you  will  not  be  able  to 
produce  a  very  smooth  surface  without  a  final 
cutting  down  and  buffing.  If  you  take  the  ar- 
ticle out  and  scratch-brush  it  from  time  to 
time,  as  you  will  have  to  do,  in  order  to  pre- 
sent the  formation  of  a  rough  surface,  you 
will  be  able  to  deposit  the  silver  to  the  thick- 
ness you  desire.  If,  however,  you  camiot  do 
this,  then  you  will  have  a  rough  deposit  at  the 
end  and  one  that  will  not  be  particularly 
good.  The  regular  silver  plating  solution  con- 
taining 3  oz.  of  silver  and  4  oz.  of  free  cyanide 
to  the  gallon  is  recommended. 

Question  No.  1089.  Are  the  aluminum  and 
zinc  mixtures  used  to  any  extent  for  auto- 
mobile work?  We  have  heard  that  they  were 
seldom  employed. 

.hisuri:  Owing  to  the  fact  that  the  alumi- 
num and  zinc  alloys  are  apt  to  crack  in  the 
mold  or  break  in  service  through  the  opening 
of  unseen  cracks  which  passed  inspection,  the 
aluminum  and  copper  alloys  are  now  employed 
almost  exclusively  by  the  best  makers.  The 
aluminum  and  zinc  mixtures,  while  stronger, 
are  treacherous.  They  can,  however,  be  em- 
ployed for  small  parts  without  difficulty. 
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1,008,845,  &  1,008,970,  Nov.  14,  1911-  DEN- 
TAL FILLING  MATERIAL.  Adolphus  G. 
INIeier  of  St.  Louis,  Mo.  Dental  filling  is 
usually  a  very  thin  foil  of  pure  gold.  When 
compressed  in  a  tooth  cavit\-,  it  unites  to  a 
comparatively  solid  mass.  While  satisfactory, 
the  expense  of  the  gold  is  an  obstacle.  The 
present  invention  is  for  the  purpose  of  econ- 
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omizing  in  gold.  A  sheet  of  tin  or  a  tin  al- 
loy is  soldered  between  two  sheets  of  pure  gold 
and  the  compound  plate  thus  made  is  rolled 
down  to  the  required  thickness.  The  uniting 
of  the  gold  with  the  tin  or  tin  alloy  before 
rolling  is  claimed  as  the  essential  feature  of 
the  patent  as  it  then  has  the  properties  of  the 
pure  gold  in  the  necessary  degree. 

1,008,442,  Nov.  14,  191 1-  MACHINE  FOR 
FORMING  WIRE  DRAWING  DIES  OR 
PLATES.  Nicholas  King  Turnbull  of  Man- 
chester, England.  The  machine  is  for  the 
purpose  of  swaging  the  die  openings  in  wire 
drawing  plates  or  dies.     The  punch  used   for 


swaging  the  hole  in  the  die  is  given  a  vilira- 
tory  motion  while  the  operation  is  going  on. 
A  hammering  process  is  ,  therefore,  obtained 
which  performs  the  desired  results.  Square  or 
other  shaped  holes  may  be  swaged  by  the  use 
of  suitable  shaped  punches. 


1,008,950,  Nov.  14,  191 1.  WIRE  DRAWING 
BLOCK.  Elbert  H.  Carroll,  of  Worcester, 
Mass.  Assignor  to  the  Morgan  Construction 
Co.,  of  the  same  city.  A  wire  block  with  a 
flexible  connection  between  the  rotating  block 
and  the  wire  gripping  mechanism,     which  will 


immediately  be  drawn  in  a  shield  or  protecting 
rim  upon  the  top  of  the  block  whenever  the 
strain  upon  the  flexible  connection  is  re- 
lieved. This  relieving  may  be  caused  by  the 
breakage  of  a  wire  while  being  drawn.  By 
means  of  mechanism,  the  block  is  then  stop- 
ped as  the  driving  power  is  disconnected.  The 
device,  therefore,  is  a  safety  one  both  for  the 
operator  and  the  mechanism- 

1,009,107,  Nov.  21,  191 1.  &  1,009,263,  Nov.  21, 
191 1.  CASTING  MACHINE.  Joseph  Soss  of 
Brooklyn,  N.  Y.  A  machine  for  making  die 
castings.  The  metal  is  meked  in  a  pot  heated 
by  gas  and  then  forced  into  the  mold  by  means 
of  a  plunger  operated  by  hand.  The  feature 
of   the   patent   is   in   the   manner  of   attaching 


and  releasing  the  mold  so  that  it  is  not  injured 
and  perfect  castings  result.  The  castings  of 
low  melting  metals,  such  as  antimonial-lead, 
britannia-metal,  and  the  harder  zinc  alloys 
can  only  be  cast.  In  other  words,  the  process 
is  applicable  only  to  metals  and  alloys  that 
can  be  melted  in  the  pot. 
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1,009,625,  Nov.  21,  1911.  ELECTRIC  FUR- 
NACE. William  C.  Arsem  of  Schenectady, 
N.  Y.,  Assignor  to  The  General  Electric  Co. 
of  the  same  city.  An  electric  furnace  used  for 
the  fractional  distillation  of  metals.  They  are 
distilled  while  in  a  vacuum  and  the  essential 
features  of  the  furnace  lie  in  the  means   for 
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producing  this  vacuum  and  maintaining  it 
while  distillation  is  going  on.  Means  are  also 
had  for  distilling  in  any  desired  gases  in- 
stead of  a  vacuum.  The  furnace  is  heated  by 
graphite  resistance  members.  Gold  and  silver 
may  be  separated  from  one  anotlier  and  also 
from  platinum  liy  means  of  the  furnace. 

1,007,388,  Oct.  31.  1911.  ELECTROLYTIC 
METHOD  OF  REFINING  IRON.  Alexan- 
der S.  Ramage  of  Bufifalo,  N.  Y.  A  method 
of  refining  iron  by  electrodeposition  so  that 
a  metal  free  from  carbon  is  obtained.  Scrap 
metals  of  the  cheapest  kind  are  used.  Sheet 
lead  anodes  are   used   and   cathodes   of   sheet 


iron.  The  solution  is  composed  of  sulphate 
of  iron  and  is  agitated  in  order  to  use  a 
higher  current  density.  The  feature  of  the 
process  is  in  the  method  of  distributing  and 
using  the  electrolyte  as  indicated  by  the  sketch 
herewith  shown. 

1,008.808.  Nov.  14.  lOii.  METHOD  OF 
DRAWING  FIXE  WIRES  OF  REFRAC- 
TORY METALS.  Karl  Farkas  of  Glen 
Ridge.  N.  J.  The  process  is  applied  more 
particularly  to  the  drawing  of  tungsten   wire 


used  in  electric  light  filaments.  In  the  ordi- 
nary method  of  making,  the  wire  is  apt  to  be 
irregular  and  lack  uniformity  in  diameter. 
The    invention    consists    in    heating    the    wire 


'^ 


electrically  in  a  chamber  ])cfore  it  passes  to 
the  die.  It  is  then  in  a  soft  and  ductile  con- 
dition and  ma}'  be  maintained  so  with  great 
uniformity.  If  necessary,  the  operations  may 
be  repeated  to  obtain  a  very  exact  diameter. 

1,007,462.  Oct.  31,  191 1.  MOLD  JACKET. 
Lemuel  L.  Long  of  Toledo,  Ohio.  The  jacket 
is  used  for  molds  made  by  a  snap-flask.  The 
inventor  states  that  such  flasks  vary  in  size, 
either  warping  nr  shrinking  wlicn   in  use,  and 


the  mold  thus  lacks  uniformity.  The  mold 
jacket  is  made  adjustable  so  as  to  conform 
readily  to  such  inequalities  in  the  sand  mold. 
It  is  capable  of  being  adjusted  to  meet  the 
conditions. 

1,008,807,  Nov.  14.  191  r.  METALLIC  FILA- 
MENTS FOR  ELECTRIC  LAMPS.  Karl 
Farkas  of  New  York,  N.  Y.  Assignor  of  one- 
half  to  Guy  V.  Williams  of  the  same  city.  A 
process  of  making  lamp  filaments  of  the  rare 
metals  such  as  tungsten  or  tantalum.  The 
ordinary  method  is  to  make  a  mass  of  the 
tungsten  powder  with  glue  or  other  organic 
binder  and  then  heat  to  fuse  the  metal  after 
the  mass  has  been  drawn  into  wire.  The 
present  invention  relates  to  the  employment 
of  oxide  of  tungsten  in  connection  with  the 
metal  in  order  to  remove  the  carbon  present 
in  the  binder.  This  is  accomplished  by  the 
carbon  reducing  the  oxide  of  tungsten  to  metal 
and  being  oxidized  at  the  same  time  to  gas. 
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The  Traut  &  Hine  Mfg.  Co.,  of  New  Brit- 
ain, Conn.,  manufacturers  of  buckles,  jewelry 
and  metal  novelties  are  to  commence  the 
manufacture  of  safety  razors. 

The  plant  of  the  Southern  Brass  Bed  Corn- 
pan}'  at  New  Orleans,  La.,  manufacturers  of 
metal  beds,  was  recently  damaged  by  fire  to 
the  extent  of  $25,000. 

The  factory  of  the  Manistee  Watch  Co.,  at 
Manistee,  Mich.,  watch  manufacturers,  has 
been  temporarily  closed  on  account  of  the  af- 
fairs of  the  company  being  in  the  court  About 
seventy  hands  have  been  laid  off. 

A  new  plant  is  to  be  erected  by  the  Champ- 
ion Spark  Plug  Company  in  Toledo,  Ohio,  and 
.ground  has  already  been  broken  for  it.  It  will 
be  located  on  Upton  and  Avondale  Aves.  The 
manufacture  of  automobile  accessories  is 
carried  on. 

The  Le  Grand  Bronze  Company,  formerly  of 
Plainfield,  X.  J.,  are  now  located  in  their  new 
-works  at  65-69  East  46th.  St.,  Bayonne,  N.  J., 
and  are  carrying  on  the  manufacture  of  the 
"Le  Grand"  bronzes  in  ingots,  billets  and 
castings.  F.  L.  Montgomery  is  manager  of. 
the  company. 

The  new  shops  of  the  Central  of  Georgia 
Railroad  at  Macon,  Go.,  are  supplied  with  a 
new  brass  foundry  in  which  Steele-Harvey 
brass  melting  furnaces  are  installed.  They 
are  also  equipped  with  a  pressure  blower  and 
ladle  heater  made  by  the  Monarch  Engineer- 
ing &  ^Ifg.  Co.,  of  Baltimore,  Md.,  manufac- 
turers of  the  Steele-Harvey  furnaces. 

The  Artistic  Bronze  Co.,  has  moved  its 
plant  from  South  Xorwalk,  Conn.,  to  Bridge- 
port, Conn.,  where  its  new  plant  is  situated. 
This  plant  has  been  under  construction  for 
some  time  and  is  situated  on  Fairfield  Ave., 
near  Burr  Road.  A  new  brass  foundry  and 
plating  plant  has  been  installed  and  facilities 
for  manufacturing  has  been  greatly  increased. 
The  manufacture  of  cabinet  hardware  is  car- 
ried on. 

Pattern-makers,  brass  founders  and  iron 
founders  should  certainly  investigate  the 
■"Crown"'  Leather  Fillet,  made  by  the  Page 
Belting  Company  of  Concord,  X.  H.  This 
fillet  is  the  very  best  made  and  is  manufac- 
tured from  leather  suitable  for  the  purpose. 
The  leather  is  soft  and  flexible  and  a  fine  fea- 
ther edge  is  put  upon  it  so  that  in  use  upon 
the  pattern,  it  will  lie  close  to  the  surface  and 
not  leave  a  groove  or  ridge  on  the  casting. 
The  softness  is  such  that  it  will  bend  to  any 
desired  angle.  Pattern-makers  have  realized 
that  there  is  no  material  equal  to  leather  for 
fillets,  and  in  many  instances  patterns  are  left 
without  them,  on  account  of  lack  of  a  suitable 
material,  when  they  should  be  put  on.  The 
advertisement  of  the  Page  Belting  Co.,  should 
be  watched  as  unique  plans  are  being  drawn 
up  for  selling  it. 


A  plating  plant  is  to  be  installed  by  the 
Cvclone  Woven  Wire  Fence  Co.,  of  Cleveland, 
Ohio. 

The  R.  yi.  Babbitt  Brass  Foundry  Co.,  of 
Chicago,  111.,  is  to  retire  from  business  and 
have  filed  notice  of  dissolution. 

The  Art  Brass  &  Metal  Works,  Louisville, 
Ky.,  has  installed  some  new  brass  working 
machinery  in  its  plant  in  that  city.  This 
company  recently  took  over  the  Apex  ^lig^ 
Co.,  of  that  city. 

The  brass  foundrv  conducted  by  Charles 
Kaufman,  Oshkosh,  Wis.,  manufacturer  of 
boat,  launch  and  other  marine  hardware  has 
been  sold  and  he  will  discontiue  this  part  of 
his  business. 

The  name  of  the  ]\Iillett  Brass  Company  of 
Springfield,  Mass.,  has  been  changed  to  the 
Millett  &  Hardy  Company.  The  manufacture 
of  brass,  bronze  and  aluminum  castings  is 
carried  on  as  before  and  there  has  been  no 
change  in  any  way  except  in  the  name.  There 
has  been  no  change  in  management. 

The  Brown  Speedometer  Co.,  has  been  or- 
ganized in  X'ew  Britain,  Conn.,  to  manufac- 
ture speedometers,  and  with  a  capital  stock 
of  $200,000.  The  officers  of  the  company  are : 
Charles  Glover,  president;  Charles  A.  Earle, 
vice-president,  and  George  P.  Spear,  secretary. 
Wilbur  C.  Brown  of  Porchester,  X.  Y.,  is  the 
treasurer  of  the  compan\-. 

E.  T.  Wood  of  Lyndonville,  Vt.,  the  well 
known  brass  founder,  has  acquired  an  interest 
in  the  Springfield  Brass  Foundry  of  Spring- 
field, Vt.,  and  will  conduct  it  in  the  manufac- 
ture of  brass  castings.  IMr.  Wood  is  general 
manager  of  the  plant  and  will  conduct  it 
separateh"  from  his  own  in  Lyndonville.  The 
officers  of  the  Springfield  Brass  Foundry  are: 

E.  T.  Wood,  president  and  general  manager ; 

F.  B.  Gill,  secretary  and  treasurer :  and  P.  E. 
Luther,  superintendent.  A  jobbing  brass 
foundry  is  carried  on. 

The  Bontempi  Rust  Proofing  Co.,  is  now 
located  in  their  new  plant  in  Bridgeport,  Conn., 
and  operations  have  alread\'  commenced. 
This  plant  is  situated  at  the  corner  of  Water 
and  Thomas  Sts.,  and  large  furnaces  have 
been  installed  for  treating  all  classes  of 
material.  The  process  employed  by  the  com- 
pany is  one  which  thej-  evolved  and  patented 
a  number  of  years  ago,  and  has  proven  excep- 
tionally satisfactory.  By  it  cast-iron,  malle- 
able-iron, steel,  wrought-iron  or  any  other 
classes  of  iron  or  steel  goods  are  given  a 
black  finish  that  is  not  only  ornamental  but 
thoroughly  rust-proof.  It  is  not  skin  deep  but 
penetrates  the  metal  to  a  depth  sufficient  to 
protect  it.  The  company  will  gladly  finish 
samples  for  the  trade  and  carry  jobbing  work 
as  well  as  install  furnaces.  The  X'ew  York 
Office  of  the  company  is  at  Trinity  Bldg.,  in 
Brnadwav. 
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The  Sterling  Brass  Company  has  been  in- 
corporated in  Cleveland,  Ohio  with  a  capital 
stock  of  $35,000  to  manufacture  plumbers' 
brass  goods.  A  new  plant  is  being  erected  at 
47th.   St.,  and   St.   Clair  Ave. 

The  H.  Mueller  Mfg.  Co.,  of  Decatur,  111., 
one  of  the  largest  manufacturers  of  plumbers' 
brass  goods  in  the  United  States,  recently  de- 
cided to  establish  a  Canadian  factory.  It  is 
now  stated  that  the  plant  will  be  located  in 
Port  Arthur,  Ont. 

The  Brown  Machine  Co.,  of  New  Glasgow, 
Nova  Scotia  have  recently  installed  a  large 
oil  melting  furnace  for  melting  scrap,  chips 
and  other  kinds  of  bulky  material.  The  fur- 
nace will  take  a  charge  of  665  lbs.  and  it  is 
stated  that  the  oil  consumption  is  1^/2  gallons 
to  lootbs.  of  metal  melted. 

The  Art  Hardware  &  :\Ifg.,  Co.,  Seattle, 
Wash.,  has  moved  from  2107  Western  Ave., 
to  its  new  plant  at  928  First  Ave.,  South,  in 
that  city.  This  company  now  has  a  modern 
plant  for  the  manufacture  of  builders'  hard- 
ware and  make  a  specialtv  of  the  fine  grades 
of  art  work.  Their  business  has  increased 
over  700  per-cent  during  the  year  1911. 

The  Electrical  .Alloy  Company  of  Morris- 
town,  X.  J.,  manufacture  pure  nickel  in  the 
form  of  ribbon  and  wire.  They  also  manu- 
facture a  very  complete  line  of  resistance 
materials  of  special  alloys,  such  as  nickel  and 
chromium,  nickel  and  manganese  alloys,  Ger- 
man-silvers, and  cupro-nickels.  The  wires 
they  manufacture  have  a  high  melting  point 
and  high  electrical  resistance.  They  also  make 
special  wires  for  spark  plugs  used  on  automo- 
biles. 

The  X'orton  Company,  Worcester.  Mass., 
manufacturers  of  abrasive  wheels  of  all  kinds 
and  grinding  machinery,  have  recently  brought 
out  a  new  material  for  grinding.  It  is  called 
"Crystolon"  and  is  made  in  the  company's 
plant  in  Chippawa,  Canada  by  means  of  the 
electric  furnace.  This  material  is  particular 
adapted  for  the  grinding  of  brass,  bronze  and 
copper  alloys  as  the  grains  are  more  brittle 
than  emery  and  break  down  more  readily,  giv- 
ing the  sharp  surface  so  much  desired  in  the 
grinding  of  these  metals.  It  has  proven  parti- 
cularly efficient  on  these  metals. 

The  United  States  Electrogalvanizing  Co., 
I  Park  Ave.,  Brooklyn,  X.  Y.,  manufacturers 
of  automatic  plating  machines,  announce  that 
they  are  preprred  to  pay  a  reward  for  any  in- 
formation leading  to  the  disclosure  of  parties 
using  their  process  or  machines  without  au- 
thorization from  them.  This  company  manu- 
factures automatic  plating  machines  for  all 
kinds  of  electroplating,  and  which  takes  the 
goods  in  the  rough  condition  and  delivers 
them  plated  and  dried  without  requiring 
skilled  labor.  The  machine  does  the  work. 
They  also  carry  on  electrogalvanizing  and  in- 
stall plants  for  this  purpose.  A  large  number 
of  their  machines  are  now  in  use  for  electro- 
galvanizing and  have  proved  exceptionally 
satis  factorv. 


The  capital  stock  of  the  Kokomo  Brass 
Works  of  Kokomo,  Ind.,  has  been  increased 
from  $50,000  to  $100,000. 

A  site  of  four  acres  has  been  obtained  by 
the  White  Adding  Machine  in  South  Xashville, 
Tenn.,  upon  which  an  extensive  plant  is  to  be 
erected  for  the  manufacture  of  computing 
machines.  This  company  was  recently  or- 
ganized with  a  capital  stock  of  $400,000. 

The  Houser  Mfg.  Co.,  644  East  Jefferson  St., 
Louisville,  Ky.,  manufacturers  of  dental  sup- 
plies and  brass  fittings,  has  recently  installed 
a  complete  nickel  plating  plant.  This  com- 
pany recently  moved  to  Louisville  and  will 
shortly  add  on  to  their  plant  by  the  erection 
of  a  new  building. 

The  Remy  Electric  Co.,  of  Anderson,  Ind.,. 
manufacturers  of  magnetos  and  electric 
specialties,  have  purchased  the  plant  of  the 
R.  C.  Peters  Company  at  Grand  Rapids,  Mich., 
manufacturers  of  electric  head-lights  and  is 
moving  it  to  Anderson.  A  new  plant,  60x120 
feet  is  being  built  for  this  new  department. 
The  manufacture  of  electric  headlights  for 
automobiles  is  carried  on. 

The"  Detroit  Foundry  Supply  Co.,  Detroit,. 
Mich.,  and  branches  at  Windsor,  Ont.,  and 
St.  Paul,  ^linn.,  have  lecently  issued  an  ex- 
tensive catalouge  of  platers'  and  polishers  sup- 
plies. This  catalogue  is  compiled  in  an  ex- 
cellent manner  and  comprises  184  pages  with 
a  large  number  of  illustrations.  In  it  may  be 
found  everything  that  a  plater  and  polisher 
may  need  and  manv  articles  not  usually  found 
in  catalogues  of  this  kind  are  described. 

The  Pratt  &  Cady  Co.,  of  Hartford,  Conn., 
valve  manufacturers,  have  severed  their  con- 
nection with  the  Fairbanks  Company  of  Xew 
York  City,  who  have  acted  as  selling  agents 
for  them  for  the  past  8  years,  and  will  now 
and  henceforth  sell  their  own  product.  George 
L.  Spence  has  been  made  sales-manager  and 
a  large  number  of  stores  have  been  opened  in 
the  large  cities  throughout  the  country.  At 
a  recent  meeting,  John  Spencer  Camp  re- 
signed as  president,  and  George  W.  Hayden 
was  elected  in  his  place.  Mr.  Hayden  has  been 
connected  with  the  company  for  about  two 
years  and  was  formerly  connected  with  the 
Crane  Co.,  of  Chicago. 

The  United  States  Chemical  Co.,  of  Cleve- 
land. Ohio,  the  well  known  manufacturers  of 
electroplaters'  chemicals,  have  broueht  out  on 
the  market  a  new  material  for  producing 
black  nickel  deposits.  Samples  of  work  will  be 
plated  with  this  deposit  free  of  charge  and 
they  solicit  the  opportunity  of  doing  work  for 
inspection.  They  state  that  these  black  nickel 
salts  will  produce  a  finish  as  black  as  "black 
velvet  in  twilight"  and  can  lie  used  on  name 
plates,  hardware,  gas  fixtures,  casket  trim- 
mings and  lamps,  or  any  other  class  of  wark 
where  a  black  linish  is  desired.  The  deposit 
is  a  beautiful  black  and  is  superior  to  oxidized 
copper  finishes.  They  guarantee  results  and 
solicit  inquiries  fmm  anyone  who  desires  a. 
black  finish. 
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The  Canadian  Pacific  R.  R.,  is  to  build  rail- 
road shops  in  Calgary,  Alberta,  which  are 
to  cost  $2,250,000  and,  it  is  stated,  will  em- 
ploy 2,000  hands. 

A  plant  is  to  be  established  in  Los  Angeles, 
Cal,  by  the  S.  &  M.  Lamp  Co.,  for  the  manu- 
facture of  lamps  and  automobile  radiators. 
The  property  has  been  leased  and  the  equip- 
ment is  shortly  to  be  installed. 

The  Grasselli  Chemical  Co.,  of  Cleveland, 
Ohio,  manufacturer  of  chemicals  and  spelter, 
with  branch  works  in  various  cities  in  the 
United  States,  is  to  build  a  plant  in  Hamilton, 
Ont.,  Canada. 

The  Imperial  Clock  Co.,  is  to  proceed  with 
the  equipment  of  its  new  plant  in  St.  Louis, 
Mo.  This  was  delayed  for  some  time  by 
litigation  but  which  is  now  settled  satisfact- 
orily. The  present  location  is  at  Granite  City, 
111.,  and  the  manufacture  of  electric  clocks 
is  carried  on. 

The  Waynesboro  Metal  &  Foundry  Co.,  has 
been  incorporated  at  Waynesboro,  Pa.,  with 
a  capital  stock  of  $50,000  by  F.  D.  Miller  C. 
V.  Moore,  George  H.  Armacast,  George  B. 
Beaver  and  John  C.  Benedict  of  Westminister, 
Md.  The  manufacture  of  iron,  steel  and 
brass  castings  is  to  be  carried  on.  George  H. 
Armacast  is  the  treasurer. 

The  Koken  Barber  Supply  Co.,  St.  Louis, 
Mo.,  manufacturers  of  barbers'  chairs  and  ac- 
■cessories,  are  having  plans  drawn  for  a  new 
5ix  story  building  for  manufacturing  and 
which  is  to  cost  $200,000.  It  will  be  110x145 
feet  and  it  is  expected  that  the  capacity  of 
the  plant  will  be  doubled.  This  company  is 
the  largest  of  its  kind  and  are  extensive  elec- 
troplaters  as  portions  of  their  goods  are 
nickel  plated. 

The  Canadian  Hanson  &  Van  Winkle  Co., 
Ltd.,  has  been  organized  in  Toronto,  Canada, 
to  take  over  the  Canadian  business  of  the 
Hanson  &  Van  Winkle  Co.,  of  Newark,  N. 
J.,  and  the  Rupert  G.  Bruce  Co.,  Ltd.,  of  that 
city.  A  site  has  been  purchased  in  that  city 
and  the  erection  of  a  new  plant  begun.  The 
manufacture  of  a  complete  line  of  plating  and 
polishing  supplies  and  equipment  is  to  be  car- 
ried on,  and  a  foundry  for  the  production  of 
nickel,  brass,  copper,  bronze  and  zinc  anodes 
is  to  be  installed.  Foundry  and  mill  supplies 
will  also  be  handled. 

Voland  &  Sons  of  j\ew  Rochelle,  N.  Y.,  the 
well  known  manufacturers  of  fine  scales  and 
Ijalances,  have  just  issued  a  new  catalogue  of 
the  precision  balances  and  weights  that  they 
manufacture.  This  is  called  Catalogue  F  and 
-will  be  gladly  sent  free  to  those  who  are  in- 
terested. In  it  is  a  complete  list  of  all  the 
"balances  and  scales  which  thev  manufacture. 
Platers,  brass  manufacturers,  chemists,  silver- 
smiths and  all  others  who  have  occasion  for 
fine  and  accurate  weighing  should  have  a  copy 
for  reference.  Voland  &  Sons  manufacture 
only  the  highest  grade  of  scales  and  balances 
and  their  goods  are  now  extensively  used  in 
all  parts  of  the  United  States  and  Canada. 


The  Mebane  Iron  Bed  Co.,  Mebane,  N.  C. 
manufacturers  of  metal  beds,  is  to  add  con- 
siderable new  equipment  to  its  plant. 

The  Sibley  Stove  Co.,  has  been  organized  in 
South  Bend,  Ind.,  with  a  capital  stock  of 
$50,000  to  manufacture  a  new  pattern  gas 
stove. 

The  Main  Brass  &  Mfg.  Co.,  has  been  in- 
corporated in  Los  Angeles,  Cal.,  with  a  capital 
stock  of  $25,000.  The  incorporators  are 
Herbert,  Charles  and  Henry  Overton,  to- 
gether with  Lawrence  Macomber. 

Wilson  S.  Yerger,  1226  North  Howard  St., 
Philadelphia,  Pa.,  consulting  chemist  and 
engineering  analyst,  makes  a  specialty  of  the 
testing  and  analvsis  of  all  metals  and  alloys. 
Brass,  aluminum,  white-metals  and  plating 
solutions  are  given  special  attention  and 
prompt  and  accurate  service  is  given.  Brass 
founders  and  electroplaters,  who  need  ser- 
vices of  a  chemist,  should  obtam  his  terms. 

The  Taunton-New  Bedford  Copper  Co.,  are 
to  erect  a  new  building  at  their  New  Bedford 
Works  in  which  a  complete  new  rolling  mill 
plant,  with  engine  and  boiler,  will  be  installed. 
This  company  is  one  of  the  largest  manufac- 
turers of  sheet  conner  and  wire  in  the  United 
States.  They  also  manufacture  yellow  metal 
sheathing  and  specialties  in  this  metal  and  cop- 
per. They  have  the  largest  sheet  copper  mill 
in  the  United  States. 

The  Hanson  &  Van  Winkle  Co.,  of  New- 
ark, N.  J.,  manufacturers  of  plating  and  polish- 
ing supplies  and  equipment,  are  sending  out 
to  the  trade,  their  new  Bulletin  No.  119  de- 
scribing the  lacquers  which  they  manufacture. 
They  now  make  many  dififerent  grades  of 
lacquers  adapted  for  all  purposes.  The  Bul- 
letin is  of  particular  interest  as  it  contains  in- 
formation upon  the  use  of  lacquers.  It  will 
be  sent  upon  request. 

Walter  Dow,  A'lansfield,  Ohio,  is  now 
manufacturing  a  complete  line  of  buffing  and 
polishing  machinery  and  electroplating  sup- 
plies of  all  descriptions.  His  familiarity  with 
the  trade  enables  him  to  manufacture  a  line 
of  materials  adapted  for  any  class  of  work. 
A  specialty  is  made  of  polishing  wheels,  buffs, 
rouge,  tripoli-composition,  and  Vienna-lime 
composition.  Opportunity  should  be  given 
him  to  quote  when  purchases  of  plating  or 
polishing  supplies  are  to  be  made. 

Thomas  Watts  Coslett,  Birmingham,  Eng- 
land, inventor  and  patentee  of  "Coslettizing", 
the  process  for  placing  a  rust  proof  coating 
upon  iron  or  steel  and,  at  the  same  time,  giv- 
ing it  a  black  color,  announces  to  the  trade 
that  A.  E.  Fiavell  no  longer  represents  him  in 
the  United  States.  Those  interested  in  the 
process  should  take  up  the  subject  with  Mr. 
Coslett  direct  as  he  will  be  pleased  to  give 
full  particulars  upon  request.  This  process 
is  so  simple  that  it  appeals  to  manufacturers, 
consists  in  boiling  the  iron  or  steel  in  a  phos- 
phate solution.  It  is  one  of  tne  few  processes 
that  will  produce  a  black,  rust-proof  coating 
on  hardened  steel  goods. 
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The  plant  of  the  Guelph  Stove  Co.,  Guelph, 
Ont.,  Canada  is  to  be  enlarged. 

The  Toledo  Metal  Spinnino-  Co.,  has  been 
incorporated  in  Toledo,  Ohio  with  a  capital- 
stock  of  $10,000. 

The  International  Acheson  Graphite  Co.,  of 
Niagara  Falls.  X.  Y.,  manufacturers  of  arti- 
ficial graphite,  have  been  awarded  a  grand 
prize  by  the  Turin  Exposition  at  Turin,  Italy. 

The  International  Metal  Polish  Co.,  has 
been  incorporated  in  Indianapolis,  Ind.,  to 
manufacture  metal  polishes  and  is  erecting  a 
two-story  factory  at  a  cost  of  $25,000. 

The  Waterbury  Metal  Products  Co.,  of 
Waterbury,  Conn.,  has  been  incorporated  for 
the  manufacture  of  metal  novelties.  The  in- 
corporators are  J.  M.  Burrall,  John  B.  Wallace, 
Jr.,  and  Fred  H.  Goppelt,  Jr.,  of  Waterbury. 

The  Modern  Specialties  Mfg.  Co.,  is  now 
located  in  its  new  factory  in  Goshen,  Ind., 
where  it  moved  from  ^Milwaukee,  Wis.  The 
new  factory  contains  25,000  feet  of  floor  space, 
and  the  plant  is  equipped  with  the  most 
modern  appliances.  Hardware  specialties  are 
manufactured. 

J.  H.  Williams  &  Co.,  150  Hamilton  Ave., 
Brooklyn,  N.  Y.,  the  well  known  manufacturers 
of  drop  forged  hardware,  recently  purchased 
a  tract  of  land,  60  acres  in  extent  in  Buffalo, 
N.  Y.,  and  will,  in  the  near  future,  remove  its 
plant  to  that  city.  It  is  stated  that  the  new 
plant  is  to  cost  $1,000,000.  The  company  carry 
on  polishing  and  plating. 

The  contract  for  the  new  factory  of  the 
H.  A.  Matthews  Mfg.  Co.,  of  Seymour,  Conn., 
has  been  let  and  will  be  60  feet  square,  two 
stories  high.  The  nlant  of  this  company  w^as 
recently  destroyed  by  fire  and  the  new  plant 
is  to  replace  it.  The  manufacture  of  stove 
trimmings  and  similar  hardware  is  carried 
on.  A  new  nickel  plating  plant  is  to  be  in- 
stalled. 

The  Standard  Silver  Co.,  33-41  Hayter  St., 
.Toronto,  Canada,  manufacturers  of  silver 
plated  hollow-ware,  are  now  building  a  new 
five  story,  concrete  factory  to  cost,  when  com- 
pleted, about  $<X),ooo.  It  is  proposed  to  make 
this  new  plant  an  ideal  one  for  manufacture  of 
silver  plated  wares.  The  building  is  being 
handled  by  their  construction  department  who 
will  be  interested  in  modern  equipment  appli- 
cable to  it. 

The  Kojas  Electro  Chemical  Co.,  516  West 
25th.  St.,  New  York  City,  was  recently  or- 
ganized to  market  the  inventions  of  F.  A. 
Rojas  in  the  shape  of  solutions  for  the  color- 
ing of  metals.  This  coloring  has  been  called 
"Electrochroma"  by  the  inventor  and  the  color 
desired  is  simply  plated  on  in  a  solution.  The 
time  required  for  producing  a  suitable  and 
extremely  permanent  color,  as  well  as  hard 
and  durable,  is  about  one  minute.  This  process 
is  one  of  the  remarkal)le  advances  in  the 
coloring  of  metals.  Information  will  be  gladly 
sent  to  those  interested  and  samples  will  be 
done  free  of  charge. 


The  Superior  Metal  Products  Co.,  of  Elyria, 
Ohio  is  moving  to  its  new  plant.  Some  ad- 
ditional equipment  is  yet  to  be  purchased. 

The  Cossitt  Compan}'  of  Brockville,  Ont., 
Canada,  manufacturer  of  scales,  is  building 
an  addition  to  their  plant  in  that  city. 

O.  D.  Shorb,  Port  Townsend,  Wash.,  has 
commenced  the  manufacture  of  jewelry  and 
has  installed  furnaces  and  rolls  for  gold  melt- 
ing and  rolling. 

The  Waterbury  Brass  Co.,  of  Waterbury, 
Conn.,  manufacturers  of  brass  sheet,  rod  and 
wire  and  small  brass  goods,  are  building  a 
new  casting  shop  on  \v  est  Main   St. 

The  Lumen  Bearing  Co.,  of  Buffalo,  X.  Y., 
and  Toronto,  Canada,  brass  founders,  are 
sending  out  their  "Treatise  No.  6"  on  Zinc. 
This  is  a  booklet  giving  much  data  on  zinc 
and  will  be  sent  to  those  wdio  desire  it.  The 
previous  numbers  of  the  series  have  been  on 
other  metals. 

A  new  stove  plant  is  to  be  erected  b}'  Isaac 
A.  Sheppard  &  Co., stove  manufacturers, 
Philadelphia,  Pa.  Seven  acres  of  land  have 
been  obtained  for  this  purpose  on  Erie  Ave., 
and  Sepviva  St.  The  manufacturer  of  stoves 
is  to  be  carried  on  and  the  most  modern 
equipment  is  to  be  installed. 

The  Monarch  Metal  Weather  Strip  Co.,  of 
St.  Louis,  Mo.,  is  to  build  a  new  plant  on 
F'orest  Park  Boulevard  in  that  city.  The  pre- 
sent plant  is  at  3949  Forest  Park  Boulevard 
and  zinc,  copper,  brass  and  steel  weather  strips 
are  manufactured.  It  is  expected  that  the  new 
plant  will  be  in  operation  by  January  ist.  The 
company  has  been  in  existence  about  four 
years. 

F.  A.  Tolhurst,  vice-president  of  the  Tol- 
hurst  Machine  Co.,  of  Troy,  N.  Y.,  manufac- 
turers of  centrifugal  machines  for  drying  out 
metal  goods,  has  recently  been  granted  a  basic 
patent  on  the  method  of  drying  and  brighten- 
ing small  metal  goods  by  means  of  hot  air. 
This  process  seems  to  cover  the  use  of  hot 
air  in  connection  with  centrifugal  action,  which 
process  has  lately  been  attracting  so  much  at- 
tention. Various  patents  have,  heretofore, 
been  issued  to  different  persons  for  specific 
mechanical  devices  for  accomplishing  this  re- 
suit,  but  their  use  will  evidently  contitute  an 
infringement  of  the  Tolhurst  process. 


Personal. 


James  G.  Brown,  formerly  foreman  of  the 
plating  department  of  the  Holmes  &  Edwards 
Silver  Co.,  Bridgeport,  Conn.,  is  now  associa- 
ted with  Thomas  S.  Stretch,  194  Hester  St., 
Xew  York  City,  jobbing  electroplater. 

John  G.  Rote,  factory  manager  of  the  Gil- 
lette Safety  Razor  Co.,  Boston,  Mass.,  has 
sold  his  entire  interest  in  the  company  and  re- 
signed as  manager  in  charge  of  tlie  manufac- 
niring.  The  resignation  is  to  take  effect  Jan- 
uarv  1st. 
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Cxirrent  Metal   and  Supply  Prices. 

These  Prices  are  net  and  are  for  moderate  quantities.       Smaller    quantities   command   higher 

prices.      Prices  subject  to  fluctuation. 


Acetone,    pure,    98-99% It).  .22 

Acid,    Acetic,   pure,    30% lb.  .07 

Acid,  Arsenious   (White    Arsenic)   It).  .20 

Acid,    Benzoic     It).  .55 

Acid,  Boracic   (Boric),  pure tb.  .12 

Acid,   Hydrochloric,    see  Acid,   Muri- 
atic. 

Acid,    Hydrofluoric,    30% lb.  .04 

Acid,   Hydrofluoric,    50% lb.  .10 

Acid,    Muriatic,    20° lb.  .02 

Acid,   Muriatic,   c.  p.,   20° lb.  .07 

Acid,    Nitric,    38° lb.  .05  % 

Acid,    Nitric,    40° lb.  .05  78 

Acid,    Nitric,    42° lb.  .06% 

Acid,    Nitric,    c.   p., lb.  .08 

Acid,     Sulphuric,    66° lb.  .01% 

Acid,    Sulphuric,    c.    p lb.  .06 

Alcohol,     Wood gal.  .50 

Alcohol,    Denatured    gal.  .55 

Alum      lb.  .04 

Aluminum,   Metallic,   in  Ingots    ...lb.  .19^/^ 

Ammonium    Sulphate    lb.  .07 

Aqua-Fortis,   see  Acid,   Nitric. 
Ammonia     Water    (Aqua- Ammonia), 

20°      lb.  .04% 

Ammonia     Water    (Aqua- Ammonia), 

26°      lb.  .06% 

Ammonia   Water,    c.    p lb.  .08 

Ammonium    Carbonate,    lump lb.  .15 

Ammonium      Chloride       (Sal-Ammo- 

niac)       lb.  .12 

Ammonium    Hydrosulphuret    lb.  .30 

Ammonium    Sulphate    lb.  .07 

Ammonium    Suphocyanato    lb.  .50 

Amyl    Acetate    gal.  3.00 

Antimony      Vb.  .07  s* 

Arsenic,    Metallic    lb.  .16 

Arsenic,   White    (Acid  Arsenious)    lb.  .20 

Argols,  White   (Cream  of  Tartar)   lb.  .31 

Asphaltum,     Commercial     lb.  .05 

Asphaltum,    Egyptian    (Bitumen)    lb.  .30 

Benzine     gal.  .15 

Benzol,    Pure    gal.  .75 

Bismuth,    Metallic     lb.  2.00 

Bitumen,  see  Asphaltum. 

Blue-Vitriol,  see  Copper  Sulphate. 

Borax,   Crystals  or  Powdered    ....lb.  .10 

Borax   Glass    lb.  .35 

Cadmium,    Metallic    lb.  .85 

Carbon    Bisulphide    lb.  .10 

Calcium      Carbonate       (Precipitated 

Chalk)      lb  .10 

Chrome-Green     lb.  .50 

Copper,    Lake,    (carloads    tb.  .13i/4 

Copper,    Lake    (cask)    lb.  .13^^ 

Copper,  Electrolytic,    (carload)    ...lb.  .IBYs 

Copper,  Electrolytic,   (cask)    lb.  .13% 

Copper,  Casting,    (carload)    lb.  .13 

Copper  Casting   (cask)    lb.  .ISig 

Copper  Acetate  (Verdigris)    lb.  .35 

Copper   Carbonate,    dry    lb.  .25 

Copper   Sulphate    (Blue-Stone)    ...lb.  .09 
Copperas,   see  Iron   Sulphate. 
Corrosive  Sublimate,   see   Mercury  Bichloride. 
Cream-Tartar,    see   Potassium   Bitartarate. 

Cryolite     lb.  .12 

Cyanide,  see  Potassium  Cyanide. 

Dextrin     lb.  .16 

Emery    Flour    lb.  .04 

Emery,  F  F  &  F  F  F lb.  .03 

Flint,    powdered     lb.  .01 

Fluor-Spar     lb.  .01% 

Fusel-Oil      gal.  3.00 

Gold   Chloride    dwt.  .60 

Gum    Copal    lb.  .30 

Gum    Guiacum    lb.  .26 

Gum    Mastic    lb.  .70 

Gum     Sandarac    lb.  .35 

Gum    Shellac,    brown    lb.  .50 

Gum   Shellac,  white    lb.  .60 

Iron    Perchloride    lb.  .25 

Iron    Sulphate    (Copperas)    lb.  .05 

Lead  Acetate   (Sugar  of  Lead)    ...lb.  .16 

Lead,    Pig    lb.  .04 14 


Lead,    Red    lb.  .12 

Lead,   Yellow  Oxide    (Litharge)    ..lb.  .12 
Liver  of   Sulphur,    see   Potassium   Sulphide. 

Manganese,  Ferro,   80%    lb.  .10 

Manganese,  Metallic,  pure   lb.  .75 

Magnesium,   Metallic    lb.  1.60 

Mercury  Bichloride   (Corrosive  Sub- 

li-mate)      lb.  .93 

Mercury,    Metallic     (Quicksilver;    lb.  .46^ 

Mercury   Nitrate    lb.  1.50 

Mercury   Oxide,   yelAow    lb.  1.80 

Nickel     and     Ammonium      Sulphate 

(Double    Salts)     lb.  .08 

Nickel  Carbonate,  dry   lb.  .60 

Nickel   Chloride    lb.  .50 

Nickel   Metallic    lb.  .45 

Nickel   Sulphate    (Single   Salts)    ..lb.  .12 
Nitre    (Saltpetre),   see  Potassium   Nitrate. 
Oil  of  Vitriol,  see  Acid,  Sulphuric. 

Paraffine     lb.  .15 

Phosphorus,    yellow    lb.  .40 

Phosphorus,    red    lb.  1.10 

Pitch     lb.  .05 

Plaster  of  Paris,  Dental bbl.  4.00 

Platinum   Chloride    oz.       25.00 

Platinum    Metallic    oz.  46.00 

Potash-by-Alcohol,    in    sticks lb.  .60 

Potash,      Caustic      (Potassium     Hy- 
drate)        lb.  .08 

Potassium   Bichromate    lb.  .14 

Potassium    Bitartarate     (Cream     of 

Tartar)     lb.  .31 

Potassium  Carbonate    (Pearlash)   lb.  .10 

Potassium  Chlorate    lb.  .16 

Potassium    Cyanide    lb.  .25 

Potassium    Iodide    lb.  2.25 

Potassium  Nitrate    (Nitre    or    Salt- 
petre)        lb.  .10 

Potassium    Permanganate    lb.  .17 

Potassium,   Red   Prusslate    lb.  .60 

Potassium,   Yellow  Prusslate    ....lb.  .24 
Potassium    Sulphide    (Liver   of   Sul- 
phur)      lb.  .16 

Potassium  Sulphuret,  see  Potassium  Sulphide. 

Potassium    Sulphocyanate    lb.  .70 

Pumice,    Ground    lb.  .05 

Quartz,    Powdered    tb.  .01 

Rosin,     Yellow lb.  .04 

Sal-Ammoniac,  see  Ammonium  Chloride. 
Sal-Soda,  see  Sodium  Carbonate. 

Silver   Chloride,    dry oz.  .75 

Silver    Cyanide    oz.  1.00 

Silver,    Fine    oz.  .5.S 

Silver   Nitrate,   crystals    oz.  .50 

Soda- Ash      lb.  .05 

Sodium  Biborate,  see  Borax. 

Sodium   Bisulphite    lb.  .15 

Sodium  Carbonate   (Sal-Soda),  crys- 
tals      lb.  .02 

Sodium   Hydrate    (Caustic   Soda)    lb.  .05 
Sodium   Hydrate    (Caustic   Soda)    by 

Alcohol    (in   sticks)    lb.  .46 

Sodium    Hyposulphite     ("Hypo")     lb.  .04 

Sodium   Metallic    tb.  .90 

Sodium    Nitrate     lb.  .05 

Sodium   Phosphate    tb.  .09 

Sodium   Silicate    (Water-Glass)    ..lb.  .04 

Soot,    Calcined    tb.  .15 

Spelter,  see  Zinc. 

Sugar  of  Lead,  see  Lsad  Acetate. 

Sulphur    (Brimstone)     in   lump    ..lb.  .06 

Tin     Chloride    lb.  .43 

Tin.   Metallic    rb.  .4,')% 

Turpentine,    Venice    lb.  .35 

Verdigris,   see  Copper  Acetate. 

Water,   Distilled    gal.  .16 

Water-Glass,  see  Sodium  Silicate. 

Wax,   Beeswax,   yellow    lb.  .46 

Wax.   Carnauba    lb.  .70 

Whiting    (Ground  Chalk)    lb.  .02 

Zinc   Carbonate,   dry    lb.  .19 

Zinc    Chloride     ib.  ,12 

Zinc,    Sulphate     lb.  .06 

Zinc,    (spelter)    It).  .06% 
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